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While not entirely pertinent to the report presented by the 
committee, the discussion of screw spikes yesterday morn- 
ing brought out much valuable and in- 

Service Results structive information. The relative ad- 
of vantages of screw and cut spikes have 

Screw Spikes been the subject of spirited controversy 

for several years, and the installation 

of screw spikes has met with considerable opposition. Sev- 
eral roads, however, have made extensive tests, and the re- 
sults of these experiments, as related by G. J. Ray, W., B. 
Storey and Robert Trimble are of definite value. As brought 
out in the discussion, the resistance of the screw spike to 
lateral thrust is of equal importance with its resistance to 
vertical displacement, and this phase is receiving increased 
attention in tests made in the last two years. It is universally 


admitted that the screw spike offers much greater resistance’ 


to vertical displacement. Mr. Ray’s statement that the re- 
sistance to lateral thrust was shown by recent experiments 
to be over twice that of the cut spike is also instructive. As 
suggested by Mr. Storey, the problem is largely one of ulti- 
mate economy in maintenance. Screw-spike construction costs 
more initially, and this increased cost is more readily justi- 
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fied on lines of heavy traffic, where the normal maintenance 
expense is relatively high, as on the Lackawanna, than on 
lines carrying lighter traffic, as on some portions of the Santa 
Fe. While the use of screw spikes to any considerable extent 
has been limited to the past few years and no entirely con- 
clusive results can be cited, the service so far strongly indi- 
cates their practicability and the problem is only one of 
economy. The advantage of screw spikes, therefore, increases 
as the density of traffic increases on the different lines 
throughout the country. 





The adoption of the standard conventional signs of the Ameri- 

can Railway Engineering Association in the specifications for 

maps and profiles, prescribed by the 

A kk. ke: A. Interstate Commerce Commission in 

in connection with the federal. valuation of 

the Lead railways, is a definite example of the 

recognition which the work of this 

association is receiving. In many cases it is necessary for 

the committees to make their recommendations accord with 

previous standards, but whenever possible, it should be the 

aim to establish standard practice, as no organization is so 

well fitted to take the lead in problems relating to engineer- 
ing and maintenance work on American railways. 





It is rumored that a new and thorough investigation, under 
the Sherman anti-trust law, will be inaugurated on the Santa 
Fe. Vice-president W. B. Storey is now 

A president of the American Railway 

New Engineering Association. George E. 
Investigation Rex, superintendent of timber-treating 
plants, is president of the American 

Wood Preservers’ Association, T, S. Stevens, signal engineer, 
is now vice-president of the Railway Signal Association and 
will probably be elected president of this association at the 
annual meeting next October. It is feared that the con- 
centration of the presidencies of three of the five important 
railway engineering associations on the Santa Fe is an illegal 
monopoly, which the authorities may attempt to break up. 





The general opinion among exhibitors at the Coliseum seems 
to be that this year’s show is the most successful that was 
ever conducted. In spite of the quiet 


This Year’s condition in the railroad supply busi- 
Successful ness, a number of leading concerns 
Exhibit report that the interest taken in the 


exhibits has been unusually keen. Not 
the least encouraging feature of the exhibit to those who 
are spending their money and time to bring the latest de- 
velopments in railway supplies to the attention of operating 
Officers is the unusually large number of high officers who 
are visiting the show. One man whose long connection 
with the railroad supply business makes him deserving of 
being classed among the “oldest inhabitants,” says that he 
never saw so many railroad presidents, vice-presidents, gen- 
eral managers and general. superintendents all together in 
one week as he has this year at the Coliseum. 





The appointment of L. C. Fritch as assistant to the president 
of the Canadian Northern, announced in Tuesday’s Daily 
edition, emphasizes the extent to which 

Reciprocity railway officers of the United States 
with have been called to important executive 

Canada positions on the Canadian railways. Sir 
William C. Van Horne, former president 

of the Canadian Pacific, gained his early training on the 
Illinois Central, Sir Thomas Shaughnessy, president of the 
Canadian Pacific, is a native of Milwaukee and received his 
early experience on the Chicago, Milwaukee & St, Paul. The 
late Charles M. Hayes, former president of the Grand Trunk, 
was president of the Southern Pacific. E. J. Chamberlin, 


70€ RAILWAY AGE GAZETTE 


president of the Grand Trunk, was born in New Hampshire, 
and was for a number of years on the Central Vermont Rail- 
road. Howard G. Kelley, vice-president of the Grand Trunk, 
was formerly chief engineer of the Minneapolis & St. Louis. 
H. R. Safford, chief engineer of the Grand Trunk, received 
his early training on the Illinois Central. This exchange, 
however, is not entirely one-sided. James J. Hill, the lead- 
ing figure in the railroad world of America, is a Canadian by 
birth, and W. C. Cushing, chief engineer maintenance of 
way, Southwest system, Pennsylvania Lines, and other 
prominent railway officers are also natives of Canada. 





While the subject of crossing signs is of secondary importance, 
it is one of those details of railway operation which are of 
considerable consequence in the aggre- 


Uniform gate, With the agitation for the elimi- 
Crossing nation of grade crossings and the de- 
Signs mands by public authorities for continu- 


ally increasing expenditures for this 
purpose, the adoption of any effective means to lessen the 
danger of accidents at grade crossings should be encouraged. 
The adoption of uniform crossing signs is one means to this 
end. The wide divergence in the character of these signs 
on different railroads in the same vicinity leads to confusion, 
and thereby to danger on the part of the traveling public. 
State railway commissions are recognizing the fact, and in 
a number of instances have adopted standard signs, which 
the railways must construct. The lack of uniformity in the 
requirements of the commissions also imposes added and un- 
necessary expense on the railways. A road passing through 
a number of states is now, or eventually will be, required to 
have a number of different standard signs conforming with 
the regulations in the different states unless present tend- 
encies are checked. As the purpose of a sign is the same in 
all states, a uniform sign should be entirely practical. The 
universal adoption of such a sign will eliminate confusion on 
the part of the traveling public and will decrease the expense 
to the railways. It was stated on the floor of the conven- 
tion yesterday morning that the National Association of Rail- 
road Commissioners is considering this subject. It was evi- 
dent from the discussion that the members realized the ad- 
vantages that would be derived from a uniform sign and fa- 
vored the adoption of one by the Association, indicating that 
the signs adopted would meet with ready acceptance by the 
roads. The various utility commissions undoubtedly would 
then fall into line and co-operate with the Association. 





MEETING OF RAILWAY BUSINESS ASSOCIATION 
DIRECTORS 


A meeting of the directors of the Railway Business Asso- 
ciation was held in Chicago this week. George A. Post, 
the president, and Frank W. Noxon, the secretary of the 
Association, attended some of the sessions of the conven- 
tion while here. 


A HISTORIC GAVEL 


In his closing remarks as president, Mr. Wendt called 
attention to the fact that the gavel which he held is fast 
becoming a relic, as this same gavel has been used by 
the presiding officer at every one of the fifteen conventions 
of the association. 


A COMPLETE ROCK ISLAND PARTY 


The entire engineering and maintenance staff of the 
Kansas division of the Chicago, Rock Island & Pacific was 
in attendance at the convention and track supply exhibit 
on Wednesday and Thursday. The superintendent, A. B. 


Ramsdell, headed the delegation, which included L. J. 
Hughes, division engineer; F. L. Park, master carpenter; 
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-Charles Hattery; signal supervisor; J. G. Hutchinson; Wil- 


liam Broddle and N. T. Blackwell, roadmasters. The party 
returned last night by way of Des Moines, Ia., and the new 
Kansas City Short Line; in order to give the men an 
opportunity to see this new Rock Island connection. 





NEW CONSTRUCTION PROPOSED 
The Gulf, Florida & Alabama expects to ask for bids 
soon for a 750-foot bridge over the Alabama River. J. 
T. McCarthy & Co., Gainesville, Fla., has a contract for 
grading from Broughton, Ala., to Pinehill. 





E. W. McKENNA TO INVESTIGATE ROCK 
ISLAND 
E. W. McKenna, vice-president of the Chicago, Mil- 
waukee & St. Paul, has been retained by a bondholders’ 
protective committee to make an investigation and report 
on the property of the Chicago, Rock Island & Pacific. 





A CORRECTION 


In describing the large amount of construction work done 
by the Chicago, Milwaukee & St. Paul during the past 
two years, in yesterday morning’s daily edition, the state- 
ment that 15,682 lbs. of reinforcing steel had been used 
should have read 15,682,000. The work of these two years 
was concentrated mainly in the construction of a new 
line from. Lewiston, Mont., northwest 135 miles to Great 
Falls, and in the construction of second track from Green 
Island, Ia., to Coon Rapids, 150° miles, and from Minne- 
apolis, Minn., west to Aberdeen, S. D., 290 miles. In 
these two years 48,303,611 cu. yds. of earth work was 
moved and 563,812 cu. yds. of concrete was placed. This 
is a most unusual record and emphasizes the magnitude 
of the work occasionally handled by railway organizations. 





THE ASSOCIATION’S RESOLUTIONS 


The following resolutions were adopted at the closing 
meeting of the convention yesterday afternoon: 

“Resolved, by the members of the American Railway 
Engineering Association, in convention assembled, that we 
desire and hereby do give an expression of appreciation 
of the able manner in which the retiring president, Edwin 
F. Wendt, has discharged the duties of president during 
the past year and presided over the meetings of this 
convention; that this resolution be spread upon the min- 
utes and a copy be engraved and presented to Mr. Wendt. 

“Resolved, by the members of the American Railway 
Engineering Association, in convention assembled, that we 
desire to place on record our appreciation and extend our 
hearty thanks to— 

“Hon. Charles A. Prouty, Hon. Charles Marcil and Col. 
J. M. Schoonmaker for their admirable and instructive 
addresses at the annual dinner; to the National Railway 
Appliances Association for the instructive and comprehen- 
sive exhibit of devices used in the construction, mainte- 
nance and operation of railways; to the technical press for 
the daily reports of the convention and the useful infor- 
mation made available to the members; to the official re- 
porters, Messrs. T. E. Crossman and G. W. Burgoyne, for 
their accurate and painstaking reports of this and previous 
conventions; to the tellers, Messrs. Frink, Bergen, Gordon, 
Nelson, Wilgus and Dorrance, for their arduous labors in 
counting and tabulating the ballots for officers for the 
ensuing year; to committee No. ‘23,’ on arrangements, for 
the highly successful arrangements made for the comfort 
and entertainment of the members and guests attending 
this convention, and it is recommended that the Board of 
Direction grant the Committee a horizontal increase in its 
‘salary.’ ”’ 
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Abstracts of Seven Reports Including Ties; Signs, Fences and 


Proceedings of American Railway Engineering Association 





Crossings; Conservation; Records and Accounts and Ballast 


The Thursday morning session of the American Railway 
Engineering Association began at 9:30 a. m. with President 
Wendt in the chair The reports of the regular committees 
on Ties; Signs, Fences and Crossings; Conservation of Nat- 
ural Resources; Economics of Railway Location; Records 
and Accounts, and Ballast, and of the special committee on 
Uniform General Contract Forms, were presented. Abstracts 
of these reports with the discussions are given below. 

A recess was taken from 1 to 2 p. m. and the convention 
adjourned at 3:20. Just before the end of the final session, 
President-elect Storey, was installed and spoke briefly in 
accepting the position. The other features of closing busi- 
ness are mentioned elsewhere in this issue. 





TIES 


The following subjects were assigned: 

(1) Report on the effect of design of tie plates and 
spikes on the durability of ties. 

(2) Continue study of stresses to which cross-ties are 
subject, and determine size required. 





L. A. DOWNS, 
Chairman Committee on Ties. 


(3) Report on economy in labor and material effected 
through the use of treated ties as compared with untreated. 

(4) Continue to compile information as to the use of 
metal, composite and concrete ties. 


THE EFFECT OF DESIGN OF TIE PLATES AND SPIKES ON THE 
DURABILITY OF TIES. 


The committee reports progress on this subject and sub- 
mits a partial report. There were 37 inquiries sent out to the 
principal railroads in the United States, from which there 
were 29-replies received, 27 of which agree to the fol- 
lowing ideas: ; 

(a) Plates with deep ribs or claws cut the tie so as to 
admit moisture and decay. The deep ribs or claws are 
not necessary to hold the plate in position and are un- 
desirable. : 

(b) Flat-bottom plates used with cut spikes become 
loose and the looseness results in mechanical wear of the 
tie. They are satisfactory when used with screw spikes. 

(c) Plates with cross-ribs not over 3-16 in. deep or 
other independent fastenings that will hold them to the 
tie, do not seriously damage the tie and at the same time 
do not become loose and cause mechanical wear when used 
with ordinary cut spikes.- 

(d) The width of the tie plate is an element to de- 
termine the mechanical wear of the tie. Those less than 


7 in. wide, for use with softwood ties, cut into the tie 
sufficiently in some cases to determine their life. 
(e) The 


plates should be of sufficient thickness to 


avoid cupping on either side of rail. This thickness de- 
pends on the projection beyond the rail, the amount of 
traffic, the kind of tie and the rate of deterioration from 
rust, etc. 

(f) Serew spikes prolong the life of ties over that 
obtained with cut spikes. 

(g) Where treated ties are used, all 
preferably be done previous to treatment. 

(h) Ordinary driven cut spikes, by breaking down the 
structure of the wood for an inch or so around the 
spike, facilitate decay at that poinnt where greatest strength 
of the tie is required. In the case of treated ties, 
this introduction of decay below the treatment may de- 
feat the purpose of treatment. 

(i) The breaking down of the structure of the wood, 
with the use of cut spikes, is, to a considerable extent, 
avoided where the spike is driven in a _ bored hole. 
Spikes so driven have at least the same holding power as 
spikes driven without boring. Where spike holes are to 
be bored and cut spikes used, the diamond-pointed cut 
spike is preferable, because of the greater ease with 
which it follows the hole. 


ECONOMY IN LABOR AND MATERIAL EFFECTED THROUGH THE USE 
OF TREATED TIES COMPARED WITH UNTREATED TIES. 

The comparative life and cost of untreated and treated 
cross-ties involve many variable factors. Few American 
railways have used treated ties long enough to obtain 
complete data on length of life, while records of life of 
untreated ties are not all reliable. The service life of ties 
depends on conditions under which the timber is grown 
and manufactured as well as the conditions to which the 
tie is subjected in the track. 

The species of timber, the portion of the tree from 
which the tie is cut, the season of the year when cut, 
the extent of curing, the method of laying in track, the 
excellence of roadbed and ballast, the drainage, tie 
plates, rail base, splice, axleload, density of traffic and 
maintenance, all have their individual effects. Treated ties 
are further affected by the method and kind of treat- 
ment, variations in receptive qualities of different ties of 
the same kind of timber, and even of individual ties from 
the same tree. 4 

Climatic conditions exert a powerful influence on tie-life, 
both before and after cutting and before and after putting 
in track. The northern latitudes, where seasons of plant 
growth are short, winters long, and altitudes high, make 
possible quite different results from those obtained in 
southern countries of low altitude and excessive humidity. 


Cost and Life Tables. 
Information received from 16 principal railways of the 


boring should 











United States indicate actual average costs of tie treat- 
ment to 1913 as follows: 
Zine Card 
Creosote Chloride Zinc Process 

Ry. Company Creosote Company Chloride Company 
Co. Plant. Contract. Plant. Contract. Plant. 

1 .283 ares ae wae gape 

2 .258 ee: 

3 ae .o10 

4 .250 5 ite 

5 ae .o24 

6 .380 oe Se 

7 235 Peas 

8 ae .235 

9 .252 eee cies 
10 hy aan AT2 Eee 
11 “See 5 ios aaa .155 
12 athe ee sales -150 
13 nee ee .100 uae 
14 nee ee 100 
16 aera seat aia sais .176 
Averages .276 .289 .104 .152 175 


The above costs include all labor, material, fuel, handling 
of ties at plant and charges for interest and depreciation 
in the case of company plants. In obtaining the following 
figures, no reports were considered where less than 
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40 per cent. of the original number had been renewed. 
To extend the figures beyond the percentage reported re- 
newed, it was assumed that for the remaining percentage 
the renewals per year were equal to the average renewals 
for the years reported. 


AVERAGE LIFE OF UNTREATED CROSS-TIES. 
Dedticed from “‘Statistics of Cross-Ties,”” p. 360, Vol 12, Proceedings, A. R. E. A. 


Year repo: Average 
Railroad Kind of ties Number State laid renewed Life of 
and life 100% 
a0) See Red and White Oak.. 55,500 Illinois .... . 1 55.3 at 10 yrs. 9.7 yrs. 
C.M.& St. P... Yellow Pine........ 7,500 Iowa ....... 1900 418at10 “ 111 “ 
cE ES 3 es White Oak.......... 101,700 Texas ....... 03 929at 7 * eee 
2° 8 ae Tamarack......... 7,500 Minnesota.... 1902 736at 8 “ 73° 
NE? Rs kcns i donnsetebhe 8,605 Ohio ........ 459 at 7 * 7g * 
Ill. Cent......... White Oak.......... 351,600 Iowa......... 1899 49.5atli * 112 ¢ 
3 eee White Oak.......... 57 Michigan..... 1896 99.7atl14 “ 10.7 * 
L.&A.... White and Post Oak. 93,900 Louisiana..... 903 55.3 at a a 
OS 5 Rae hii k.......... 24,920 Kentucky.... 1895 100.0at 13 * a5 * 
M.H.&L...... Cypress, R.& W.Oak 236,160 Arkansas..... 1905 699at 5 * 43 * 
£7 Sa SS Ree eee 646,631 Miss. and Ala. 1897 47at13 * 106 * 
M.&0O.......... ery 646,631 Miss.and Ala. 1897 565at13 “ 12 “ 
N. Y.C.& H.R. White, Rock and Red 150,048 Penn......... 19012 1000at 8 “© 59 * 
Oak and Chestnut. 
gf 7 ee White Oak.......... 16,915 Penn......... 1901 93.8at 9 “ ! ies 
£3 =a Oak and Chestnut... 5,760 Penn......... 1897 915atI13 “ -_— 
eS) Re Chestaut............ 2,816 Penn...... ... 1908 835at 7 * 64 “ 
Penn. Lines West White Oak.......... 127,902 Ohio......... 1892 1000atl4 * 10 “ 
AVerage Life............. 7 yrs. 
White Oak only.......... 9.1 yrs. 


The growing conservatism of engineers on the subject 
of the life of untreated ties is noted in answers to in- 
quiries along this line made in 1913 as compared with 
answers from the same men in 1911, from which the above 
averages were deduced. 

The annual cost of tie maintenance for labor and mate- 
rial is the governing consideration of the railway tie 
problem. Any change in the prevailing practice must 
stand the test of monetary economy. In a general con- 
sideration the increased cost of a treated tie is justified 
when the annual cost of its maintenance in track does not 
exceed the annual charge of the untreated tie. The_ in- 
creased life of a treated tie naturally decreases the num- 
ber of annual renewals, resulting in a decreased labor 
charge and disturbance to the track and ballast. 

The increased initial cost of a treated tie over an un- 
treated tie raises the question of interest charges on the 
additional expenditure for the period of its life in track; 
and it is fair to assume that the ultimate economy of 
treated ties use must cover this interest feature. Numer- 
out methods have been suggested for computing the re- 
sultant economy of trated ties over untreated ties, arriving 
at capitalized values or annual costs per tie. The accuracy 
of the monetary values arrived at may be questionable; 
but the results from a comparative standpoint have a 
direct workable value. 


COMPARISONS OF COST AND LIFE OF TREATED AND UNTREATED TIES. 


The tabulated results of 90 answers from members of 
this Association representing 230,000 miles of railway in 
the United States, Canada and Mexico to inquiries from the 
committee as to the comparative cost and life of treated 
and untreated cross-ties, indicate that the average life of 
untreated ties is 7.78 years; average cost, $0.761; the 
average life of treated ties is 13.85 years; average cost, 
$1.031. Information has also been obtained indicating that 
the average cost of removing an old tie and installing a 
new tie is about $0.23. 

There is an undetermined factor of cost incidental to 
tie changing due to the disturbance of ballast and con- 
sequently of the surface of the track. Whatever this cost 
may prove to be, it is in inverse ratio to the life of the 
tie, and therefore least in the tie of the longest life. 
There seems no doubt that this cost is considerable and 
deserving of investigation, and further consideration will 
be given it. 

So.far as the committee’s investigation has proceeded, 
the comparison of the cost in labor and material of the 
use. of treated and untreated ties favors the tie which is 
treated with a preservative of such quantity and quality 
as to preserve the wood fiber against decay to the limit 
of mechanical wear. Among considerations favoring the use 
of treated ties may be mentioned: the rapid and alarm- 
ing disappearance of the available supply of timbers suit- 
able for use as untreaterd ties; the possibility of using 
available supplies of cheaper and so-called inferior tim- 
bers when chemically treated; the decrease in cost over a 
term of years of total tie renewals, owing to the reduced 
number of necessary tie renewals, and of reduced cost of 
the labor of surfacing, tamping and replacing of ties, fas- 
tenings and ballast resulting therefrom. 

The growing realization of the desirability of adzing and 
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boring ties before treating and of obtaining more perfect 
drainage by boring spike holes clear through the tie will 
tend to further increase tie life. 

It is believed to be feasible, with the formulas and 
facts here presented, for any intending user of cross-ties 
to calculate the comparative cost of treated and untreated 
ties in any particular case; for instance: knowing the 
life and cost of an untreated tie and the estimated life 
of a treated tie which the investigator contemplates using 
in an ultimate economy will result; the cost of the 
treated tie may be ascertained. Also, given the life and 
cost of the untreated tie and the cost of the treated tie 
the necessary economical life -* the latter may be cal- 
culated. Such calculations are yossible for comparisons 
of cost and life of ties of any materials. 


THE USE OF METAL, COMPOSITE AND CONCRETE TIES. 


As this committee has stated before, it is building up a 
history of cross-ties that will be good for reference to future 
generations and making reports only on those ties that 
have been put in the track and used by some steam or 
electric railroad. 

JENNINGS COMBINATION RAILROAD TriE.—E. D. Jackson, di- 
vision engineer, Baltimore € Ohio Railroad: “On January 
27, 1906, five of these ties were placed in the eastbound main 
track just west of Ridley Street, Baltimore, Md. The ties were 
removed from the track on August 8, 1908, and were not used 
again.” .The officers on the division on which this test was 
made advise that they do not consider the construction of this 
tie would fulfill the requirements of ties in main track or 
other frequently-used tracks. It is thought that they would 
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buckle in the center if laid on curves. It is also their judg- 
ment that these ties could not be satisfactorily insulated. 

For the information of the Association, the following, in 
regard to the Jennings tie, is given. On February 4, 1913, 
House Joint Resolution No. 393 was introduced by Repre- 
sentative W. J. Brown, Jr., of West Virginia. This resolution 
directed the interstate Commerce Commission to investigate 
and report on the use of the Jennings Combination Railroad 
Tie upon railroads engaged in interstate commerce. For this 
purpose the resolution provided that the Commission be au- 
thorized to employ persons who are famiilar with the subject, 
and use such of its own employes as are necessary to make 
a thorough investigation. In making this investigation the 
Commission may make a practical test of said appliance upon 
some railroad in the United States. 

The resolution further provided that the Commission may at 


its discretion tabulate accidents upon railroads engaged in’ 


interstate commerce resulting from a spread of track, broken 
rail, and defective roadbed for the period covering the last 
five years and to report to Congress the number of persons 
killed or injured and the damage to property by reason of 
defects herein above mentioned, etc. 

In addition to directing the Commission to recommend 
legislation and empowering them to issue subpenas, administer 
oaths, etc., the legislation carried, with it an appropriation of 
$25,000. On February 4, 1913, this resolution was referred to 
the Committee on Interstate and Foreign Commerce. The 
resolution is still with this committee. 

Bessemer & Lake Erie Railroad: During the year 1913, 
this company has received 64,438 steel ties, and 92,300 ties. 
are still due on their 1913 order; in addition to this, 3,200 
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ties of the same design as were installed by the Carnegie 
Steel Co., at Atglen, Pa., on the Pennsylvania Railroad have 
been received but have not yet been put in the track. This 
company will continue to use the steel tie almost exclusively 
on its main tracks from North Bessemer to Conneaut Harbor. 

Chicago & Alton Railroad: H. T. Douglas, Jr., chief en- 
gineer, advises that the 63 Simplex ties, manufactured by the 
Chicago Steel Railway Tie Co., are still in the track and are 
giving the highest degree of satisfaction. 

Mr. Douglas further states that all of the Kimball ties which 
were in their track at Lockport, Ill., have been removed. 
These ties were put in in October, 1905. 

Chicgo, Burlington & Quincy Railroad: Geo. H. Bremner, 
engineer, Illinois District, gives the following information: 
“In March, 1911, this company installed 100 Universal Steel 
Ties in a running track at Chicago. The ties were spaced 
21-in. centers, in gravel ballast, with light freight traffic. 
Oak ties were used at the joints, as no steel ties were fur- 
nished for this purpose. These ties are satisfactory and show 
no signs of wear. They are corroding slightly, about 1% in. 
below the top of the tie.” 

Duluth & Iron Range Railroad: Two thousand Carnegie 
steel ties were put in their main track in 1905. These are still 
in the track and giving satisfactory service. 

Duluth, Missabe & Northern Railway: This road put in 
22,400 Carnegie steel ties in the fall of 1908 and spring of 
1909. Two miles were placed between Duluth and Proctor on 
double track, one mile in each track, the remainder being 
placed about 50 miles north of Duluth on double track, 1% 
miles on each track. These ties are giving excellent service. 

Elgin, Joliet & Eastern Railway: Sixty-two Bates concrete 
ties were installed in the eastbound main track at Whiting, 
Ind., May 1, 1912. A. Montzheimer says, “They are holding up 
in good shape and as far as I can see are in as good condition 
as when first installed.” In regard to the insulation of this 
tie, F. B. Wiegand, signal engineer, Lake Shore & Michigan 
Southern, advised, on December 4, as follows: 

“T made personal test of this tie on June 30th and at that 
time we reported that we could not say whether or not the 
ties would be satisfactory where track circuits are in operation, 
although we knew there would be more leakage than where 
wooden ties were used, and the length of track section for the 
same battery would therefore be less with the reinforced 
concrete tie than with the wooden tie. Complete information 
could not be had at that time on account of steel ties being 
in service adjacent to the concrete ties and the section of track 
with the concrete ties not being insulated from the adjoining 
section. After this test, Mr. Bates wished to have this section 
insulated and a further test was made, after which we re- 
ported as follows: We had further test made but we could 
only determine with the number of ties in service that the 
leakage would be materially higher than with wooden ties 


and if ties are installed for test, we will without doubt have to ° 


provide short track sections. On account of the leakage, Mr. 
Bates suggested enameling the anchor plates.” 

During the past year this road put in 556 sets of Carnegie 
steel switch-ties, making 710 sets in to date, and further they 
have in 12,150 Carnegie steel cross-ties, the first of which were 
put in in 1907. . These ties are giving satisfactory service. 

New York Central & Hudson River Railroad :—Universal 
Metallic Tie—On Feb. 10, 1911, this company installed 99 
Universay ties in main track under 100-lb. rail, spaced 18 to a 
33-ft. rail, in stone. ballast, under heavy freight and express 
traffic. The ties are insulated, the insulation being renewed 
October 29, 1912. The blocks under the rail have never been 
renewed, but are decaying very fast. G. W. Vaughan, engineer 
maintenance of way, says the ties do not hold well in the 
ballast and it is expensive to renew rail on them. He states 
that the ties do not seem to have been affected as yet by salt 
drippings from refrigerator cars. 

Pennsylvania Railroad: CARNEGIE STEEL TiEs.—This com- 
pany has installed 3,000 Carnegie steel ties of heavy design 
near Atglen, Pa., on their low-grade freight line, eastbound 
main track, on Dec. 1, 1913. The ties are not insulated, but 
the Carnegie Steel Company advises that they can be furnished 
with insulation, a piece of fiber being placed under the 
plate. These ties are placed in three sections of about 1,000 
ties in each section, spaced 18, 19 and 20 ties to a 33-ft. rail. 
Part are in cinder ballast and part are in stone ballast. In 


addition to the above they laid 8 sets of No. 8 turnouts in’ 


Pitcairn, Pa., yard, two years ago and they have been giving 
satisfactory service. Eight more sets have been ordered. 

MorGaAn STEEL TiE.—A test of this tie is being made at 
Atglen, Pa. The ties are made from old rail by special 
machinery and a stretch 400 ft. long was laid about two 
years ago. No definite conclusion has been reached as to 
their economy. 
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Pennsylvania Lines (Northwest System ): CHAMPION CoMBI- 
NATION CONCRETE AND STEEL TIE.—Two hundred and three of 
these ties were placed in the westbound main passenger track 
Dec. 1, 1913, near Emsworth, Pa. The ties are on a curve of 
about 1 degree 30 min. They are insulated, and are placed out 
of face—spaced 19 to a 33-ft. rail—100-lb. P. S. section, rock 
ballast. 

The weight of the steel in this tie is 140 lbs., the weight of 
concrete approximately 460 lbs., and the total weight 600 Ibs. 
The tie is made of %4-in. steel plate, and J. A. Hyle, the in- 
ventor, says the concrete is a 1:3:5 mix. The fastening on 
this tie is of special interest. On top of the tie is a plate 
7 by 1014 in. for intermediate and 7 by 13 in. for joint ties. This 
plate may be rolled, but on the Emsworth ties it is made of 
east steel. The projections on this plate are so formed that 
they hold the rail clip at all times square with the tie, a 
very important feature. This plate is insulated from the tie 
by a number of thicknesses of insulating paper or fiber which 
the inventor thinks will act as a cushion. In addition to pro- 
viding for the track circuits, the bolts are insulated where 
necessary with thimbles or washers and the plate on the 
under side of the tie is insulated with fiber or insulating felt. 

It will be noticed that the bolts holding the plate under 
the top table of the tie have the nut in a pocket in the 
concrete which permits the bolt to be tightened from the 
top. 

L. A. Downs (I. C.), Chairman; G. W. Merrell (N. & W.), 
Vice-Chairman; A. M. Acheson (M. K. & T.), C. C. Al 
bright (Purdue University), H. W. Brown (P. L. W.), W. 
J.” Batton’ (M. P.), S&S. Bi Clement: (Tt. & N: 0, EB. D. 
Jackson (B: @ O.), H. C. Landon (CW. & Y¥oR.3, F: R.- 
Layng (B. & L. ‘B.), BE. R. Lewis (D. 8S. S. & A), R J. 
Parker (A. T. & S. F.), J. G. Shillinger (Rutland), D. W. 
Thrower (I. C.), H. S. Wilgus (P. S. & N.), Louis Yager 
(N. P.), E. C. Young (N. Y. P. & N.), Committee. 


APPENDIX A. 


COMPARATIVE HOLDING POWER OF DIFFERENT POINTED GOLDIE AND 
CUT SPIKES, 


By H. B. MacFartanp, Engineer of Tests, Atchison, Topeka 
& Santa Fe. 

The object of this test was to determine the holding 
power of different pointed Goldie and chisel-pointed cut 
spikes and the tearing effect on the fiber due to driving 
the spike into the wood. A _ particular object was. to 
determine what taper of Goldie spike was most ad- 
vantageous. .Data were also obtained to determine if the 
Goldie spike should not be adopted as standard instead of 
the chisel-pointed cut spike. 

The general dimensions, and other detailed information 
in regard to the spikes, are shown below: 


Point Spike Size of 
Length End Length Weight Spike 
No. Point. Inches. Inches. Inches. Grams. Inches. 
1 Chisel 11 0.05 by 0.55 5.80 260 0.57 by 0.56 
2 Chisel 1.1 0.05 by 0.55 5.75 260 0.57 by 0.57 
3 Sharp 1.1 0.06 Square _ 5.70 250 0.57 by 0.57 
4 Sharp 1.0 0.07 Square 5.75 251 0.57 by 0.56 
5 Blunt 0.5 0.25 Square 5.35 255 0.58 by 0.56 
6 Blunt 0.5 0.25 Square ' 5.30 252 0.58 by 0.56 
< Blunt 0.8 0.25 Square 5.60 254 0.58 by 0.57 
8 Blunt 0.8 0.25 Square 5.40 251 0.57 by 0.57 
9 Blunt 1.25 0.25 Square 5.35 249 0.57 by 0.58 
10 Blunt 1.15 0.25 Square’ 5.45 249 0.58 by 0.57 
11 Blunt 1.70 0.25 Square 5.30 224 0.57 by 0.57 
12 Blunt 1.60 0.25 Square 5.45 242 0.57 by 0.57 


Three pieces of 6 in. by 6 in. by 3% ft., hard pine di- 
mension lumber untreated were secured for test. Three 


ties, one 6% in. by 8% in. by 8 ft. hewn hard pine, 
treated; one 61%, in. by 8% in. by 8 ft. hewn red oak 
treated; and one 6% in. by 8% in. by 8% ft. hewn 


white oak, untreated, were also secured to be used in this 
test. At the conclusion of tests on the above specimens, six 
additional ties, two each of the above mentioned woods, 
were secured for further tests. 

This test was made to determine offly the relative hold- 
ing power of the different-shaped spikes in the same wood; 


therefore, it was considered sufficient to make the de- 
terminations using the standard %-in. hole, 4 in. deep. 
This was followed out with a few exceptions. In case 


of the hard pine untreated dimension lumber a 2%-in. hole 
was used in a few instances. In one series of special 
tests on the ties, the spikes were driven without holes. 

The spikes were marked at a point 4% in. from the end, 
and driven to this line; thus each spike was driven into the 
wood the same distance. The spikes were staggered so 


erent 
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as to split the wood as little as possible. They were 
pulled in the 100,000-lb. Riehle testing machine. After 
pulling the spike, the ties were sawed and split through 
the spike hole so as to note the effect of the spike on the 
fiber. 

The average values for all pulls made from % in. by 4-in 
bored holes in all pine, red and white oak ties treated, 
shows the following order: 


Spike Designation. Pounds 
Number. Point. Start. Pull. 
3& 4 1-in. sharp 5,300 3,590 
7& 8 %-in. blunt 5,160 3,700 
11 & 12 1%-in. blunt 5,110 3,080 
5 & 6 ¥%-in. blunt 5,020 3,615 
9 & 10 14%-in. blunt 5,010 3,040 
1& 2 1-in. chisel 4,590 2,920 


And the following order for tons holding power per ton 
of metal: 


Spike Designation. Pounds 
Number. Point. Start. Pull. 
3& 4 1-in. sharp 9,510 6,440 
11 & 12 1%-in. blunt 9,400 5,670 
9 & 10 14%-in. blunt 8,870 5,370 
7& 8 %-in. blunt 8,700 6,310 
5 & 6 ¥%-in. blunt 8,450 6,060 
1é& 2 1-in. chisel 8,020 5,110 


The columns headed “start” show the initial force re- 
quired to overcome all resistances and start the spike, 
while those headed “pull” show the average resistance of 
each spike after it has been started and is being drawn 
from the hole. 

In both of the above tables the spikes are ranked upon 
their relative resistance to the initial pull or start. The 
ranking order of the different spikes based upon the aver- 
age resistance after the initial start, however, would be 
slightly different, but is consistent in that it shows the 
chisel-pointed spike inferior to all the others tested. 


Conclusions. 

These data show that the holding power of the 1-in. 
chisel-pointed spike is but 86.7 per cent that of the 1-in. 
sharp Goldie pointed spike, and from i to 10 per cent 
below that of the special blunt-pointed spikes tested. The 
injury done to the fiber of the wood is a maximum with 
the chisel-pointed spike and a minimum with the sharp- 
pointed spike. It is also greatly diminished with the blunt- 
pointed spikes. The chisel-pointed spike is harder to drive 
straight than the others, where tie plates are not used. 
There is little apparent difference in the holding power of 
the four forms of blunt-pointed spikes tested. The pull 
required to start the different spikes varied less than 3 
per cent. 

The Goldie spike is superior to the chisel-pointed spike 
not only in holding power, but on account of better aline- 
ment in the hole. Better holding power and less tendency 
to break down the wood fiber are obtained with spikes 
inserted in bored holes. 


APPENDIX B. 
HOLDING POWER OF CUT AND SCREW SPIKES. 


By H. B. MacFarland, engineer of tests, Atchison, Topeka 
& Santa Fe. 

The object of this test was to determine: The holding 
power of common cut spikes and screw spikes in different 
Kinds of wood; the relative holding power and modulus of 
rupture of the various kinds of wood, and their compression 
strength. 

Nine different kinds of ties were received for test, as 
follows: Three longleaf pine, 3 shortleaf pine, 3 red oak, 
3 red gum, 3 Douglas fir, 3 balsam, 3 New Mexico pine, 2 
Japanese oak and 2 ohia. 

They were cut in two lengthwise to aid in handling. The 
Japanese oak and ohia were sawed ties. All others were 
hewn. These two ties were so hard that spikes could not 
be screwed into a %-in. hole. 


* WEIGHT OF TIEs. 


a p : é Weight 
Kind of Wood Tie No.1 Tie No. 2 Tie No. 3 per 
cu. ft 
Longleaf pine....... 156 Ibs., 7 oz. 156 Ibs., 10 oz. 124 lbs., 30z. 41.1 Ibs 
” Shortleaf pine...... me a Re ee mo 2.9 41.0 
OS Se 4 . - - ri f ; = ~ $ : 4 “ 
Seuaiee a fieeeeeas ma - 3 Fee Bee ole "ea $0.7 « 
BINS 5 ip0tssedwse mm * 3* rT Ae ce cer 30.3 ¢ 
New Merxico pine —_ *F* — *- 2 — we 20.9 « 
Pf re -. jitie Ja ee tO et Scat ecdeee 46.2 * 
| hh RS 16 * 8 * ee: RR 8S akties iste 47.3 * 
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The common spikes used were the %-in. cut spike, which 
weighed 9% ounces each, or 169 spikes per 100 lbs. 

The screw spikes were the %-in. rolled V-thread with 
¥%-in. pitch. The diameter at the bottom of the thread was 
% in. Their weight was 19 ounces each, or 84 spikes per 
100 Ibs. All ties were thoroughly seasoned. 


One half of the spikes were to be pulled immediately 
and the other half to be pulled one year later, with the 
ties exposed to weather conditions during the year. The 
common spikes were driven 4% in. deep with a maul, 
under four different conditions, each tie containing: Four 
spikes driven with no hole bored; 4 spikes driven with 
7-16-in. hole bored; 4 spikes driven with %-in. hole bored, 
and 4 spikes driven with 9-16-in- hole bored. 


For the screw spike holes were bored and the spikes 
screwed in for 5 in. of their length with a wrench, each 
tie containing 2 spikes screwed into %-in. holes and 2 
spikes screwed into 11-16-in. holes. 

A 200,000-lb. Olsen testing machine was used for pulling 
the spikes. The tie was laid across the top of the machine, 
the spike puller was attached to the movable head, passed 
through upper crosshead and hooked onto the spike. All 
spikes were screwed close to the tie before pulling, and 
again when the maximum load was reached, thus determin- 
ing the amount of draw at maximum pull. The screw 
spikes averaged 5-16-in. draw before the maximum load 
was reached, their movement being gradual until pulled 
out. There was little movement to the common cut spikes 
until the maximum load was reached, then a: sudden move- 
ment from 1-64 in. to % in., depending upon the character 
of the wood. 

Thirty-three per cent showed a gradual creep until pulled 
out; 17 per cent showed a sudden jump of 1-64 in. at the 
maximum load, 22 per cent showed a sudden jump of 1-32 
in. at the maximum load, 19 per cent showed a sudden 
jump of 1-16 in. at the maximum load and 4 per cent showed 
a sudden jump of % in. at the maximum load. 

Following is the average holding power of the spikes 
in the different woods and with the different size holes 
bored: 

COMMON %-IN. CUT SPIKES. 


Pounds required to pull spike 
with various sizes of holes bored. 


Kind of Wood. No Hole. 7-16 in. ¥% in. 9-16 in. 
Red © WWM iis ood eens 3,265 , 3,478 2,872 2,786 
Red “Gek. s.620346<2655 4,120 3,950 3,265 2,812 
Longleaf pine...........3,583 3,598 3,215 2,800 
New Mexico pine.......2,285 1,970 1,190 1,713 
Shortleaf pine.......... 3,323 3,870 2,275 2,282 
emeias: Risks. 205 scnis 2,883 3,268 1,928 2,020 
ROOD | a6. 0855 oes wecien 2,968 2,540 1,913 1,718 
Re nk eScanis sasiewese ie 4,315 6,073 4,207 3,108 
Japanese oak........... 6,595 7,650 4,853 4,760 


SCREW SPIKES. 


Pounds required to pull spike 


Kind of Wood. with various sizes of holes bored. 


5g-in. 11-16 in. 
See ON os! .. Sine cies sew © 7,000 10,310 
Sele PADRES Cisco .c00 94019 stone ww 9,055 11,090 
Longleaf pine..........:.. 11,970 10,990 
New Mexico pine.......... 6,025. 5,195 
Liye. ae a irs 7,215 8,355 
SUIS Ts 5 Fae oe og Swe s a0 8,555 8,333 
ES SPA arr oo ese 7,780 7,295 
Could not screw 
COMER. | 55c5 obra en era scene spike in 18,010 
Could not screw 
JEDANGEOS DAK. .....000% 055605 spike in 13,235 


The transverse test was made on the sections of ties in 
which no spikes were driven in order to determine their 
modulus of rupture. These pieces were placed on the bed 
of the testing machine on two knife edges 40 in. apart, with 
a 4-in. iron plate over the knife-edges. An iron plate 3 in. 
wide was placed on top of the tie in the center under knife- 
edges, which was attached to the movable head of the ma- 
chine. The deflection from no load to the breaking point 
was also noted. The modulus of rupture was calculated by 


SPI? 
in which P is the breaking in 





the formula R= 
2B D” ° 
pounds; L the length in inches between supports; B the 
breadth, and D the depth of the tie. 
The following are the results obtained: 
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TRANSVERSE TEST OF TIES. 


Inches 

: between Load Modulus of 
Kind of Wood. Supports. Applied. Deflection. Rupture. 
Douglas fir........... 40 40,550 1% in. 4,920 
Douglas fir........... 40 40,610 gles 4,910 
New Mexico pine... .40 41,700 1 in. 4,420 
New Mexico pine.....40 45,860 15-16 in. 4,525 
Shortleaf pine....... 40 35,510 15-16 in. 7,290 
Shortleaf pine........ 40 28,470 5% in. 5,645 
BRRRU 2 58 oo vw bicleinnds 40 26,140 % in. 4,270 
BOIREE ja8ss concn ces 40 30,000 ¥% in. 3,380 
Red PUM... ... 6... .008 40 36,450 1 in. 5,460 
ROG MUM)... sce ce 40 41,950 t in, 5,330 
TRON) MOMs a osc's waiaiegs os 40 30,680 % in. 6,020 
FRG WOO 5 did naive Soiea's 40 37,270 % in. 8,610 
Longleaf pine........ 40 47,160 % in. 5,880 
OMAR 5. 55550 055 sess Ses 32 50,910 54 in. 8,480 
Japanese oak........ 30 50,000 % in. 7,580 


Compression Test.—The ties were hewn so unevenly that it 
was found impossible to get comparative results without 
squaring up a short section. Pieces 18 in. long were cut 
from the ends of the ties used for the transverse test and 
planed to 53% by 7% in. These pieces were then placed 
flat in the testing machine, a section of railroad rail was 
placed across them and the pressure applied to the rail 
sufficient to imbed it 3-16 in. and % in. in the tie. 

The following table shows the pressure required to sink 
the rail in the tie, also the pounds per square inch pressure 
on the section. The weight per cubic foot of timber was 
calculated from the short sections, which were planed. 


COMPRESSION TEST. 
Pounds Pounds to 
to sink rail Pounds sink rail Pounds 


Kind of Wood. 3-16in. deep. per sq. in. 3% in. per sq. in. 


Shortleaf pine....... 39,050 1,225 47,190 1,480 
Longleaf pine........ 27,405 860 34,560 1,082 
Douglas GP. 66sec cicns 30,880 968 34,440 1,080 
New Mexico pine... .26,060 816 31,160 977 
EERIGAT oc cic encase eee 23,560 739 27,560 863 
Red 0M. 2.62366 .4%4 34,640 1,088 42,120 1,320 
Red: “Oak... .doncea sas 41,670 1,306 53,350 1,670 
Japanese oak......... 63,860 2,000 80,700 2,530 
EIB oeis oss Saat oan 76,720 2,400 88,710 2,780 


The red gum, balsam, longleaf pine and red oak fibers 
were not broken at all by the rail in the compression test, 
which indicates a very elastic fiber in the wood. ‘The Japa- 
nese oak and ohia show a very slight breaking of the fiber. 
Douglas fir, shortleaf pine and New Mexico pine presented 
very brittle fibers, which were broken considerably by the 
rail section when under compression. 

The relative weight of the cut spikes as compared with 
the screw spikes is 1 to 2, and their relative maximum hold- 
ing power averages 1 to 214, respectively, thus indicating an 
advantage of 25 per cent for the screw spike over that of 
the cut spike, equal weights of metal being considered. It 
will be noted from the accompanying curves that in the 
majority of cases the cut spikes driven in the 7-16-in. holes 
require the greatest force to remove them. The longleaf 
pine exhibits about the same holding power with no hole 
and with 7-16-in. hole, while the red oak, balsam and New 
Mexico pine display a somewhat higher power with no hole 
bored for the spike. 

With the screw spikes we have but seven compressions 
to make, since it was impossible to screw the spikes in %- 
in. holes in the ohia and Japanese oak woods. In these 
seven cases, however, the red oak and the red gum, which 
are the hardwoods, reveal a much greater holding power 
with the spikes screwed into the larger hole, while the 
longleaf pine, Douglas fir, balsam and New Mexico pine, 
which are softwoods, the holding power of the spikes is 
somewhat higher with the smaller hole, although the differ- 
ence is not so marked as in the case of the hardwoods. 


Discussion on Ties. 


L. A: Downs, chairman, presented the report. 

Robert Trimble (Penn.): [I think there is some doubt 
about paragraph b in the first sub-committee report. The 
Pennsylvania system is conducting at the present time a 
series of experiments to determine the comparative value 
of screw spikes and cut spikes. The majority of the com- 


mittee who are looking after this experiment are almost 
at the point of recommending the abandonment of the use 
of screw spikes for dense traffic roads, and they seem to 
be almost unanimously of the opinion that the cut spike is 
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better than the screw spike. Paragraph b is not going to 
prove true in this particular experiment. In fact, a great 
number of these screw spikes have become loose, and they 
can be lifted up. Experiments have been made with several 
devices which have been tried abroad in order to retain 
screw spikes, but no satisfactory method of repairing the 
difficulty that has been caused by these screw spikes be- 
coming loose has been found, and I doubt very much whether 
it is safe to accept that as a definite proposition. We find 
the same trouble when the screw spikes are used with the 
tie plates. 

Mr. Downs: I might say from the investigation that I 
have made on the Santa Fe that they had exactly the same 
trouble when they started. They did not know how to use 
screw spikes. They must be used properly. 

Mr. Trimble: In this particular place, where this experi- 
ment is being conducted, we have all noticed this: That 
the amount of traffic coming over that particular piece of 
road, in order to maintain a screw spike track to perfec- 
tion, would require a great deal more labor than where we 
have the ordinary spike. 

W. M. Camp (Railway Review): I am gratified to find 
that the committee has found it advisable to recommend 
the boring of a hole for the drive spike. The reputation 
of the drive spike has. suffered in the comparison with screw 
spikes, in that it injured the fiber of the wood. That com- 
parison has never been fair, because the screw spike has 
been driven in bored hole, and the drive spike has been 
driven in to form a hole. 

C. BE. Lindsay (N. Y. C. & H. R.): I think probably the 
severest strain to which the ordinary track fastening of 
that kind is subjected is the horizontal component of the 
thrust, that is, in the plane of the tie. I have conducted 
some experiments recently by pushing the spike back 
through the tie, as it would be by the ordinary pressure 
of the rail base against the spike. The idea that the ver- 
tical pull of the spike was the great strain on the spike 
has led some inventors to design a tooth spike, where one 
face of the spike was serrated or toothed. Tests of spikes 
of that kind shows strains from 2,290 lb. to 3,270 lb., de- 
pending on the splitting of the wood in the sample. It 
required from 4,170 Ib. to 4,920 Ib. to push that same spike 
back through the tie. Another idea in the matter of the 
ordinary cut spike was to change the section of it from 
a square to truncated pyramid with the base against the 
pase of the rail, with the idea to increase the area so 
as to reduce the amount of cutting of spikes. A spike 
designed along that line was tested and required from 2,610 
lb. to 3,850 Ib. to pull the ordinary spike, where the special 
spike took 2,290 Ib., 3,090 lb. In backing the ordinary spike 
through the tie it took from 4,670 lb. to 3,750 1lb., and in the 
case of the special spike it took from 4,770 lb. to 5,740 Ib. 

GG. Ray (D. L. & W.): We have made quite an ex- 
tensive series of experiments between cut and screw spikes 
which I think will show very conclusively that the screw 
spike does not only have a very much greater pulling re- 
sistance, but also a much greater lateral resistance to rail 
pressure, that is, if the tie is bored out. As I remember it, 
in round ‘figures, it has at least twice the lateral resistance 
as that of the cut spike. We have been using screw spikes 
for two purposes on main line work, both in renewals and 
in construction work. We have had no material trouble 
with loose tie plates when using a flat bottom tie plate with 
screw spikes. What trouble we may have, of course, I 
cannot foretell. On our eastbound main track, down the 
mountain, where the traffic runs from ten to twelve million 
tons per annum, we have curves of 5 and 6 degrees on a 
1% per cent grade. We have changed the rail three or 
four times on some of the curves where we have screw 
spikes without having to alter the gage of our track, laying 
the rail in on the old tie plate. I think that is pretty good 
evidence that they are not giving a great deal. We have 
in service a good many miles of solid screw spike track. 
The only material trouble we have had with screw spikes 
in maintenance work is where we have had one or two or 
three screw spike ties to the rail, and that has been in 
wet places, where there has been some little heaving per- 
ceptible in cold weather. We have had some screw spike 
heads broken off under such conditions. We have also 
had cases where screw spikes were broken off when being 
placed in service in white oak ties by not having the holes 
sufficiently deep. I do not believe we are going to have 
the trouble Mr. Trimble speaks of with enlarged holes, and 
I am sure our tie plates do not rattle. We hada few cases 
where they did, due to the fact that they were not prop- 
erly set down when they were placed. We have mostly 
longleaf yellow pine ties, although we have in service a 
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good many chestnut ties, shortleaf beech, some maple, and 
a great many red oaks. 

W. B. Storey (Santa Fe): We have used the screw spikes 
on the Santa Fe system almost entirely in pine, most of 
it rather soft pine, and we find that the tie plate does 
rattle after a week or two of service, on account of the 
plate sinking into the wood. We have to go over the track 
a second time, sometimes a third time, in order to get the 
plate down close. I also think that there is very great 
merit in Mr. Camp’s suggestion that the comparison should 
be made between the cut spike in a bored hole rather than 
a cut spike under the old conditions, which most of us 
know of. I think further that the compression of the fiber 
of the wood, in the manner described by Mr. Lindsay, will, 
after the passage of two or three years, considerably affect 
the comparison between the cut spike in the bored hole and 
one dr'ven home in the ordinary manner. 

Mr. Ray: I do not think that with the screw spike you 
can get away from the necessity of going over the track 
after they have been put in and setting them down in the 
plates, because our plates are absolutely flat on the bottom. 
We find, in the case of our soft wood ties, due to the 
compression of the material, even with perfect bearing 
surface, there is some slight settlement. We have not had 
that trouble in the harder ties. One of the most aggravating 
things we have to deal with, and one which must be cor- 
rected sooner or later, is the matter of brine drippings 
from the cars. We find that the screw spikes, in places 
on curves where such trains stop, are very badly rusted, 
and I believe we are liable to have serious trouble with 
the heads of the spikes rusting to such an extent that it 
will be hard to get them off. Furthermore, we have not had 
any serious trouble on account of derailments, with the 
screw spikes in the wrecked track. We had one case where 
some derailed cars took out all the cut spikes in the track 
for about two miles on one side of the rail, and there was 
not one out of twenty of the screw spikes which were so 
injured as to affect their holding power., 

Mr. Storey: The sole intent of the rib as used on the 
Santa Fe tie plate is to prevent lateral motion, and was 
put on primarily to help us in holding the gage on very 
curved mountain work. We found it was no detriment to 
the tie and that it does not cut the fiber materially. 

Mr. Ray: Screw spikes have been driven both by hand 
and by power. We have been trying to get a machine so 
that we could drive the screw spike down and have it driven 
down with the same strain in each case. We had a good 
deal of trouble getting such a machine and we found it 
nearly impossible to get any sort of an appliance that 
would kick the driver out at the right time. Most all of 
our work has been done by hand. In the field it has been 
done by hand entirely. So far as the holding power of 
the ties is concerned, we have in a great many cases-taken 
our our old tie plates and put in new, double-spiked them, 
and have found that we are getting a good deal more life 
from the ties which we otherwise would have had to take 
out. I speak especially of white oak itself. 

Mr. Ray: Our experiments were started to find out what 
size of holes we could put in the different classes of wood 
for the screw spikes and also for the cut spikes, as we 
had been boring all of our ties before they were treated. 
It is quite essential to have the proper hole in the tie. 

C. H. Cartlidge (C. B. & Q.): One of the questions, to 
my mind, is how much can we afford to pay for a concrete 
tie in order to make it commercially practical. I believe, 
after investigation, that a practical tie can be designed. I 
will suggest that for future work of the committee an in- 
vestigation be made as to the amount which can be paid 
for a concrete tie which will give a life of, say, thirty years. 


———— 


SIGNS, FENCES AND CROSSINGS 


The following subjects were assigned for consideration: 

(1) Continue the investigation of ways and means for 
securing a proper quality of fence wire to resist corrosion and 
secure durability. 

(2) Concrete and metal for signs and signals as compared 
with wood. 

(3) Concrete and metal as compared with wood for fence 
posts. 


INVESTIGATION OF WAYS AND MEANS FOR SECURING A PROPER 
QUALITY OF FENCE WIRE. 


The Secretary of the Association, under date of September 
11, 1913, issued a circular prepared by the committee to the 
various railroads represented in the Association, making in- 
quiries in regard to present practices and recent develop- 
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ments, for the purpose of securing a proper quality of fence 
wire. Only 35 replies were received, and the information 
imparted is vague and unsatisfactory. 

A careful analysis of the replies received failed to develop 
anything of a new or tangible nature, and the committee 
feels that it can add nothing of value to what has already 
been presented to the Association upon this subject. It, there- 
fore, reluctantly concludes that it will be well to discontinue 
any further consideration of the matter for the present, to 
permit a sufficient time to elapse to enable those few roads 
that are trying to make some progress in the development 
of a better quality of fencing wire to conclude their in- 
vestigations. 


CONCRETE AND METAL FOR SIGNS AND SIGNALS AS COMPARED 
WITH WOOD. 


A circular submitting the following inquiries for informa- 
tion was prepared and sent by the Secretary of the Associa- 
tion to 400 representatives of railroad companies in the 
United States, Canada and Mexico: 

Sixty replies were received, nearly all of which contained 
some information useful to the committee, either in the form 
of standard plans, rulings of utilities commissions, abstracts 
of laws relating to the maintenance of ‘signs signs at public 
highway crossings, or laws relating to trespassing on rail- 
road property. A cursory examination of the information 
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received suggested a natural sub-division of it into two 
classes: one applying to the general public, the other to the 
employes of railroad companies. 

Owing to the scope of the subject covered by the informa- 
tion at hand, the committee considered it inexpedient at 
this time to take under consideration any signs except those 
in which the public is directly interested. On account of 
the great number and variety of these signs, it has confined 
its efforts to compiling information on the three signs in 
which the public is most vitally concerned, viz: public and 
private road crossing and trespass signs. 

A table was prepared to show in condensed form detailed 
information as to the standard practice of the various rail- 
roads of the country, giving general dimensions, size of 
letters, color of paint, cost and inscriptions of standard cross- 
ing signs used by 46 railroads from which replies have been 
received. Attention was called to the fact that of the above 
number 42 railroad companies are using wood signs con- 
sisting of a post about 16 ft. long, with two blades attached 
to the top of same at angles ranging from about 40 degrees 
to 90 degrees; 14 have added a horizontal board below the 
inclined blades bearing various inscriptions; 3 are using 
elliptical metal signs; 2 rectangular boards; 3 a square frame 
attached to the post diagonally, and 2 triangular frames. Of 
the entire number of standard plans furnished there is but 
one sign in which concrete was used, except in anchoring 
the posts in the ground. 

The states of Indiana and New Jersey, through their Public 
Utilities Commissions, have prescribed forms of crossing 
signs that have been adopted as standard for use in those 
states. They have also provided that in the case of two or 
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more railroads paralleling each other within certain distances 
the signs shall designate the number of railroads to be crossed. 
There are three or four different forms of signs in use in 
the State of New York which have been accepted by the 
Public Service Commission. 

Herewith is submitted a diagram showing the various types 
of road crossing signs in use. While in only a few cases 
do any two roads agree as to details, in a general way the 
six types presented are fairly representative, and all in use 
could be grouped under the six classifications shown. 

An attempt was made to-.secure copies of laws in every 
state affecting the size, design, etc., of signs to be placed 
at highway or street crossings. It was found difficult to 
secure them for each state, but we did succeed in getting 
them as in force in 32 states and Canada, as well as the 
decrees and rulings of the Public Utility or Railway Com- 
missions of Connecticut, Indiana, New Jersey and Rhode Is- 
land. There are no laws in effect in regard to signs at high- 
way crossings in Colorado, Louisiana, Nebraska or Oregon. 

It may be of interest to scan quickly the inscriptions and 
size of letters required by each state, as with two exceptions 


they are the principal features of the laws and rulings; we, 
therefore, submit them below: 
STATUTORY INSCRIPTIONS, ETC., ON CROSSING SIGNS. 
State. Inscription. Size of 
Letters. 
BR Baas hie bs aii eS oe eae IOAed basic Os ae we Rls 
APEKANSAS. .0i050% Railroad crossing; look out for the 
WAG osha ee wa aheais wow ie ee eres 9 in. 
ATKGRBAS! 3.6545 Railroad crossing; look out for the 
i cars while bell rings or whistle 
MN ccd dais seces eich arate Cie bia wie aieas wiesale ere 9 in. 
Canada... ccccs MAITOAG CHOSEING 6a NS eee ee 6 in 
Gf Ca ar ay ORR es ne Sime as Birt ten wae Ac ee ee 
MOIR Fa hoc eae arta siesta ee Peewee 
Delaware ....... PUA TIEORG CLORRIND 6 iescio iG acne: sc eres ee 5 in. 
WHGPISG. V5.8 sane oe 1,00 out. for tiie: Care. 0.66 .cc sce cs 9 in. 
THROW 666s ass Railroad crossing, or, look out for the 
MRI i> orice crs he harae RCL Seale. w0'8 8% 9 in. 
INGRONA: 6065508 Railroad crossing—danger .......... 9 in. 
WSEAS Fang & sie talatotiviass aoa le enmntrus rete ner eie ATE Wie tee wlahatiare tea <8) 0K 
WORMGGR: 2 thc creat TOOK: Out fOr TAC: GATS... o. 6 occ coe 5 in. 
Kentucky .....<. FRATIPORG: CLORMNR oasis vice ee ees 5 in. 
PD URS SS nia om cain onl Ie ne pret nn ee 
MEGUMI 5 NS PROLIPORG CPGBBINS ig a8 eke cee tale 
pif | Uae ea ae Pes isonet sak eS eu th ee cree ay 
Massachusetts ..Railroad crossing; look out for the 
LLL y ¢ RSE IN ae ae a 9 in. 
Michigan .....<. PURIITORUCCIOREIND Ji. hoc esses heeewe 12 in 
UMMM | 6's < ao ea ae ered etereretere oie clare rb a widle onetekte! Sie sian 
Mississippi ...... Railroad crossing, or, look out for the 
PERS | hie fr ene kn reas Glee odtelele 
Mis8OUFT ....600% FEBUIPORG “CORSIR? oo. iieccieee Sass wee ee 9 in. 
PME saga so hay new ase a eaaE No STC Hae Ne wile Sle WIR LR ae oie-0 @ aie" 
New Jersey ..... Look out for the locomotive......... 9 in. 
NOW ZOPK ssi scs Railroad crossing, look out for the 
OBER io is oe ORRO RO Rate eee eee a wee 6 
PGR NS Sais ae as bale se ih nee Wale nie are A Mele eee 
tag ho as Wed Hae pp latere NIRA ON Wier eialele Sia eiuaes ea. cua 
Oklahoma ....... Railroad crossing, look out for the 
Ue are coc cdicn Sere bots Rie aN etsle ainterans 8 in. 
NBO ee aie eins ss eeie he Chel Cale eee anaes was 6 0-9 wn eaie ore 
GRE NE LW TRIE os h.c. 15750 4 bs ob Wale are Wide elalals ol Weis diajels-s.0'¥ s'¢ 
Rhode Island ....Railroad crossing, stop, look and 
RII? oo ee 'a'a0a accvalouele ECR Aieicie wakes. 9 in. 
South Dakota ...Railroad crossing, look out for the 
PR hss crate nets eaune alg Gig ieieie Cie, 60 8 in 
Tennessee ...... Look out for the cars when you hear 
{ ANS WHIGTIO. GP DEM. sc< 005s bees 
SIR cd ace Sra una te cengseainin oven aiaibeeTe Od Were «elim alg bs4b "816 6 a) avers 
WaPmite: ©. ..0.0 sows RGNIPORE: CROREINE: 2 oo. siecle ce eens ces 5 in. 
MIMMPRLMMMIUDN ID a, o' ocd bic lars e wis wisvelnjo whareee, Gass Ole bANs abies 8a 0 9:0. 84's 
West Virginia ...Railroad crossing, look out for the 
COONS Lc sexe aia graveiaib ie a's 90038 + 
Wisconsin ......Look out for the cars............+.. 


The committee finds that only three of the roads that 
submitted plans use standard road crossing signs made of 
metal, with metal posts; the balance uniformly use wood. 
One has used a sign and post made of concrete, but it does 
not commend itself. Another uses a wooden sign with a 
concrete post, but this is in an experimental way, and has 
not yet been tested out for merit. 

The objects to be achieved in the selection of a proper 
form of road crossing sign are reasonable cheapness in first 
cost, economy in maintenance, which includes durability, and 
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the merit of serving the purpose for which it is placed, that 
is, to give proper and ample warning of the existence of a 
railroad crossing. The committee, therefore, presents a de- 
sign of sign which, in its opinion, most adequately meets 


these conditions. It should be made with wooden blades 12 
in. wide and 8 ft. long, with mitred ends placed in a diagonal 
manner with an angle of 50 degrees between blades on an 
8-in. by 8-in. by 16-ft. wooden post. The post should stand 
4 ft. in the ground, and be creosoted from bottom to 6 in. 
above ground line. The lower 9 ft. of the post should be 
painted black, and the balance white. The blades should 
be painted white with black letters, and %-in. black border 
around blades. The border and lettering should be on both 
sides. Letters should be Egyptian style, 9 in. high, with the 


RAILROAD CROSSING] 
LJ . | 


Fig. 1. 
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Typical Crossing Signs. 


exception of connecting terms, as “for the” in the recom- 
mended sign, which should be 4 in. high. 

One large trunk line has adopted a modified form of this 
sign made of cast-iron on wrought-iron pipe post. The com- 
mittee has not felt warranted in recommending it for the 
reasons that it is quite expensive, and it has been tried out 
for but a short period of time; hence, any disadvantages in 
its use may not have developed. 

The committee also made an investigation of the various 
kinds of trespass signs in use by the railroads. Replies were 
received from 28 roads; submitting 46 forms of signs, differing 
in style, phraseology, etc. We are presenting below a table 
giving a brief description of the sign in use on each road, 
as well as prices delivered f. 0. b. line of road, and cost in 
place to the extent that such data was available. 
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Inquiry was also made as to the laws in force in the 
various states and Canada, relating to the subject of tres- 
passing. We obtained the text of such laws for 28 states 
and Canada. In order that the substance of these laws may 
be quickly referred to, we are presenting brief synopsis of 
them herewith. 


Synopsis of Laws Relating to Trespassing on Railroad and 
Private Property. 


ARKANSAS.—No laws relative to trespassing on tracks or 
right-of-way. Railroads liable for killing trespassers, if neg- 
ligence is shown. 

CANADA.—Law very explicit and complete for various classes 
of trespassers. 

CALIFORNIA.—Has law prohibiting use of right-of-way by 
vehicles, but is weak on common trespassers. 

CoLtorapo.—There is no statute with reference to tres- 
passers upon railroad property. There are certain statutes 
which designate as crimes the turning or operating of 
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Fig. 2. Recommended Crossing Sign. 


switches, and the use of railroad tracks by use of a railway 
bicycle, push car, hand car, slide, or other similar vehicles 
or device, excepting such as are provided by said railroad 
company to be used for such purpose; and also providing 
for the punishment of parties, guilty of the removal of waste 
or packing, or brass or brasses, etc., or throwing stones at 
the train. 

CoNNECTIcUT.—Law applies particularly to stealing rides 
and malicious trespass; not to common trespass. 

DELAWARE.—Law applies to trespass on private land and 
railroad cars; not explicit on trespassing on railroad tracks 
or right-of-way. 

Fioripa.—General trespass law, but no specific reference 
to trespass on tracks or right-of-way. 

IpaHo.—Applies to disorder on trains and refusal to pay 
fare; does not cover trespass on track or right-of-way. 

InprIANA.—General. trespass law covering trespass on pri- 
vate -property and would apply to railroad tracks and prop- 
erty; also law covering interference with brakes and signals. 
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ILLINOIS.—Has no general statute prohibiting trespassing 
on railroads, but has rather stringent regulations on malicious 
trespass and stealing rides. 

IowA.—Malicious trespass fully covered, but no law re- 
lative to trespass on railroad property. 

Kansas.—Has no statute specifically covering trespassing 
on right-of-way, but has very complete law covering malicious 
trespassing. 

KentTucKy.—Has no statutory regulation on trespassing, 
but Court of Appeals has announced that the company is. 
only responsible for injury to a trespasser which could have 
been prevented by ordinary care. 

LOUISIANA.—Has statute on stealing rides, but none relative 
to trespassing on railroad tracks or property. 

MAINE.—Trespass statute fully covers all forms of trespass 
on railroad property or tracks, and releases company of 
liability if law is properly posted. 

MARYLAND.—Statute covers stealing rides on trains, but is 
silent on common trespass. 
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Fig. 3. Recommended Trespass Signs. 


MASSACHUSETTS.—Trespass statute covers trespass on tracks 
or right-of-way. No provision covering malicious trespass. 

MIcHIGAN.—Statutes do not cover trespassing on railroad 
tracks or property, nor malicious trespass. Not broad enough 
to cover trespass on railroad property. 

MINNEsoTa.—Statutes cover both malicious and common 
trespass on railroad property. 

MrissourI.—Law covers trespass on tracks of railroad com- 
panies; but does not include malicious trespassing. 

MonTANA.—Statute covers matter of disorder or refusal 
to pay fare, use of force to expel, etc., but does not cover 


‘ trespass on tracks or right-of-way. 


NEBRASKA.—General law covering malicious trespass, but 
scarcely applicable to railroad property. 

New YorxK.—Covers trespassing on railroad tracks, but not 
malicious trespassing. 

Ont0.—Statute covers trespassing by team on tracks and 
right-of-way, stealing of rides and malicious trespass, but not 
walking on tracks. 
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OKLAHOMA.—Covers malicious trespass and preservation of 
order on railroad property. 

OREGON.—Covers malicious trespass, unauthorized riding of 
equipment and trespassing on tracks. 

PENNSYLVANIA.—Statute covers malicious trespass and un- 
authorized riding on trains. Trespass signs must be worded 
as follows: ‘“Notice.—This is private property and all per- 
sons are hereby warned from trespassing thereon under 
penalty of the law, as provided in the Act of Assembly passed 
April 14th, 1905.” 

RHODE IsLaAnn.—Statute covers trespass: on right-of-way; 
no provision for malicious trespassing. 

SoutH DaKota.—Malicious trespass only. No statute cov- 
erning common trespass on tracks or right-of-way. 

TENNESSEE.—Specified precautions to be taken to prevent ac- 
cidents on railroad to trespassers. 

UTAH.—Statute deals with unauthorized riding of equipment. 

VIRGINIA.—Covers malicious trespass, walking on tracks, 
stealing rides, disorderly conduct, ete. 

WEsT ViRGINIA.—Covers trespassing on trains and disor- 
derly conduct. 

WASHINGTON.—Statute covers trespassing on railroad right- 
of-way and malicious destruction of railroad property. 

It will be observed that there are no statutory regulations 
with regard to the form of sign, character of wording to be 
employed, etc., except in the State of Pennsylvania, which 
specifies that the sign should read “Notice—This is private 
property and all persons are hereby warned from trespassing 
thereon under penalty of the law as provided in the Act of 
Assembly passed April 14th, 1905.” 

The signs of this character in most general use are made 
of wood, with wooden post, but there seems to be a greater 
tendency to use a cast-iron or steel plate with wrought-iron 
post than in the case of the crossing signs. We also find that 
a number of roads that are now using wood are considering 
the feasibility of going to a metal sign. The size of signs, 
wording, character of lettering, etc., varies with each road and 
scarcely any two of them are alike. The only similarity exists 
in the cases of those roads which have adopted metal signs. 
The cost of metal signs is but slightly in excess of the cost 
of many styles of wooden signs. It is the experience of those 
roads which formerly used the wooden signs and later adopted 
those of metal, that the metal sign, while slightly more ex- 
pensive in first cost, is more durable, and can be more easily 
maintained, including repainting. 

The committee, therefore, presents a form of sign which 
would seem to most nearly conform to what is required in 
the way of reasonable first cost, durability, neatness and 
legibility. The wording on same might,conform to the judg- 
ment of the management of each particular road, where statu- 
tory regulations do not provide for the form of wording. 

These signs should be made of cast-iron 4-in. in thickness 
with the borders raised %-in., with slight draught; they should 
be 1 ft. 6 in. deep by 2 ft. 6 in. wide, with %-in. diagonal cast 
ribs on back for stiffness; all signs to have face of letters 
and borders painted black on white background; posts and 
back of signs to be painted black, letters to be raised %-in. 
with slight draught; 214-in. wrought-iron pipe, or good second- 
hand boiler tubes filled with grout to be used for posts. 
When concrete or stone foundations are not used, the pipe 
is to be planted 3 ft. 6 in. deep in the ground and a 1-in. 
diameter gas pipe about 18 in. long should be run through 
the pipe post about 1 ft. below ground line to keep it from 
turning. The wording indicated on typical signs presented, 
“RAILROAD PROPERTY—TRESPASSING FORBIDDEN UN- 
DER PENALTY OF LAW,” or “DANGER—DO NOT TRES- 
PASS ON THE RAILROAD,” is suggested. 


CONCRETE AND METAL AS COMPARED WITH WOOD FOR FENCE POSTS. 


It was determined to undertake to have exhaustive tests 
made to ascertain the actual strength of the various kinds 
of concrete posts under different conditions. Sample posts 
to be secured from the different railroads using them. Ar- 
rangements have been made to conduct the tests. They will 
be supervised and financed by the Universal Portland Ce- 
ment Company, and made at the Lewis Institute of Chicago, 
to both of which the committee is indebted for the manifesta- 
tion of interest. The results of these tests will not be in 
shape for presentation for some time yet. 


CONCLUSIONS. 


The committee recommends: 

(1) The adoption of the specifications and plan for high- 
way crossing signs. 

(2) The adoption of the specifications and plan for public 
trespass signs. - 
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C. H. Stein, chairman (C. R. R. of N. J.); G. E. Boyd, 
vice-chairman; R. B. Abbott (P. & R.), H. E. Billman (M. P.), 
E. T. Brown (B. & O.), B. M. Cheney (C. B. & Q.), A. C. 
Copland (C. & O.), F. N. Crowell (P. L. W.), Arthur Crump- 
ton (G. T.), J. T. Frame (C. G. W.), L. E. Haislip (B. & O.), 
C. M. James (A. C. L.), Maro Johnson (I. C.), L. C. Lawton 
(A. T. & S. F.), J. B. Myers (B. & O.), G. L. Moore (L. V.), 
C. H. Splitstone (Erie), J. A. Stocker (T. & O. C.), W. F. 
Strouse (B. & O.), W. D. Williams (Cin. Nor.), Committee. 


Discussion on Signs, Fences and Crossings. 


C. H. Stein, chairman, presented the report and recom- 
mended the adoption of Conclusion 1, concerning highway 
crossings. 

Mr. Lindsay: The more I see of conditions around high- 
way crossings, and the increasing number of paved streets 
requiring signs to be set on the curb lines, and the increase 
in size, velocity and character of vehicle traffic on the high- 
ways, the more I am impressed with the fact that signs 
so placed are hardly visible. In New England the railroad 
crossing signs are 10 or 12 ft. long, which extend out over 
the track. The more I think of it, the more I admire it as 
the proper device. The sign must be made more visible 
than this sign. We ought to adopt a sign that will give bet- 
ter results in this respect. 

Mr. Hunter McDonald:. The line with which I am con- 
nected has used reinforced concrete posts for supporting 
signs for the past seven or eight years, and we have found 
it very satisfactory. I, therefore, move to amend the plan of 
the committee by adding the words, “Unless made of rein- 
forced concrete.” 

The President: The committee states that they have no 
objection to the amendment, and by unanimous consent this 
note will be added. 

Mr. Lewis: In Appendix A I don’t see anything about the 
regulations of Canada, but I recollect that in Canada they 
stipulate the minimum height for crossing signs shall be 
16 to 20 ft. It appears that the higher you get a sign the 
more costly is the maintenance, because the wind has greater 
‘effect on a high sign than on a low one. 

Mr, Lindsay: I feel that the road crossing signs as designed 
in most cases, are not sufficiently conspicuous to serve prac- 
tical purposes, and they are becoming less so. I move that 
this sign will be referred back to the committee for further 
study. 

The motion was seconded. 

W. H. Courtenay (L. & N.): The committee has produced 
a sign which is in common use, the lettering of the sign 
differing in various sections. It is the practice on road cross- 
ings, where there is heavy traffic or at crossings where trains 
cannot be seen a long distance, to erect a special highway 
alarm. I think the recommendation of the committee does 
not prevent roads adopting highway signs, audible or other- 
wise in different cases. 

Mr. Baldwin: [I concur with the views of Mr. Courtenay. 
Where special conditions exist they can be met by special 
signs, but we do not wish to go to too great expense in adopt- 
ing something of very general use, and in many places where 
the travel is slight. 

Mr. Burpee: [I think there is too much lettering on this 
sign and the letters are so crowded as to make them almost 
illegible at a distance. I think the words “railroad crossing” 
are sufficient for the purpose of warning, and that if you 
use simply those words you will accomplish sufficient. I think 
two boards are very good, because the form of the letter X 
indicates crossing, and it is more conspicuous. 

Mr. Lindsay: My object in asking the committee to recon- 
sider this subject is to seek a.design of sign that can be 
built: and maintained. practically at no greater expense than 
the sign that they have proposed, but which will better meet 
the conditions required. A sign across the road is illu- 
minated at night by the headlights of an automobile: This 
sign is never seen until after the accident has happened. 
These signs are required no matter what other devices you 
put up. I ask for a more conspicuous road crossing sign. 

Mr. Sullivan: I move that we use the words “Railway 
crossing’ or “Railroad crossing,” using two boards for the 
sign. : 

J. B. Jenkins (B. & O.): I think the objections which Mr. 
Lindsay states can be answered. Where, in nearly all of 
the places he spoke of this crossing sign as not suitable, 
crossing gates are needed. I would second Mr. Sullivan’s 
motion. 

Mr. Stein: You will note in the text a statement in 
reference to the sign not being clearly seen 150 feet. from 
the crossing. In such a case it shall be erected 150 feet 
from the crossing. : 
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The President: The question is on the adoption of that 
conclusion. Mr. Stein moves that the design on page 873, 
together with the specification on page 872 be adopted. 
Mr. Lindsay moves an amendment to the effect that this 
subject be referred back to the committee for further study. 

(The amendment of Mr. Lindsay was put to vote and lost.) 

The Pres'dent:. The motion now is that the design on 
page 873, together with the specifications on page 872, be 
adopted, as recommended qos 

H. R. Safford (G. T.): I think we are going too far in 
specifying creosoting in any form, whether painting or treat- 
ing. The use of the creosoted timber posts is purely an eco- 
nomical question. There is a large portion of the country 
in which a railroad would not be justified in using creosote, 
where the cost of the untreated timber is so low and the cost 


of the treated timber so high, that it would not be_ logical | 


to use it. 

Mr. Safford: I offer my suggestion as an amendment, that 
all reference to the subject of creosoting be omitted from 
these specifications. 

The amendment made by Mr. Safford was put to vote and 
carried. 

The President: The motion introduced some time ago by 
Mr. Sullivan was seconded by Mr. Jenkins, to the effect that 
the wording now shown on the sign be changed to either 
“Railway crossing” or “Railroad: crossing,” and that it be 
stated that the type of letters and size of letters shown are 
simply typical, is now in order. 

Mr. Stein: The Committee states with the permission of 
the convention that it will accept the changes indicated in 
Mr. Sullivan’s motion. 

Mr. McDonald: Will the committee accept the further 
suggestion that a notation be added that the inscription on 
the sign conform to the local rules? 

The President: Without objection on the part of the con- 
vention, the committee will. accept that modification. 

Mr. Jenkins: I move that the clause which is to be in- 
serted in regard to concrete posts and which has been ac- 
cepted by the committee, be stricken out again, and that the 
title of the sign be changed to read, “Wooden crossing sign.” 

(The motion was carried.) 

Mr. Stein: The next question taken up by the committee 
was the consideration of trespass signs. The committee pre- 
sents a form of design which would seem to meet almost 
generally with the requirements under this heading, and 
they have prepared a plan of trespass sign. I want to make 
it clear again that the wording on that sign is not the word- 
ing the committee recommends. The committee simply pre- 
sents it as the typical form of wording. The committee 
moves that the specification and typical design presented 
be approved and printed in the Manual. 

Mr. Lindsay: There has been some comment regarding 


_the wording of the sign. I understand the committee is 


willing to put any desired wording on the sign, or to leave 
the wording off— 

Mr. Stein: Yes. 

Mr. Campbell: I wish to ask the committee if it would 
have any objection to omitting the diameter of the pipe. 
Boiler tubes vary in diameter and possibly you might leave 
that to the judgment of the railroad company as to the di- 
ameter of the pipe. We might use any boiler tubing we have 
on hand. 

Mr. Stein: Nearly all of these details are optional with the 
railroad company. 

The President: The question is on the adoption of the 
conclusion as recommended practice. 

(The conclusion was put to vote and adopted.) 


CONSERVATION OF NATURAL RESOURCES 


The Committee on Conservation of Natural Resources was 
formed in 1908, its object being to keep in touch with the 
general work of Federal, State and Provincial Conservation 
erganizations, and more particularly with the features of such 
work’ of specific and general interest to railways, in order 
to report on such proceedings to this Association. It is noted 
with satisfaction that the influence of the spirit of conserva- 
tion, in a broad and complete sense, is rapidly enlarging, and 
the various sections of the Continent, acting through the 
regular organizations, are becoming more impressed with a 
desire that the great principles embraced therein should re- 
ceive prompt and more general attention. 

The committee has kept in touch with the work of two 





great organizations, the National Conservation Congress and 


the Commission of Conservation for the Dominion of Canada, 
and has been able to secure a mass of valuable data touching 
forests, timber preservation, water powers, fuels (including 
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oil), etc. They were unable, however, as yet, to obtain certain 
details in order to make the statement sufficiently compre- 
hensive, and as this report is merely one noting progress, it 
has been deemed advisable to defer publishing such data 
until it can be correlated in order to represent the whole 
continent. 

A question which has been asked in a letter from one of 
our members engaged in railway work in northern Canada 
concerning oil for fuel may be interesting. The nature of 
the inquiry is as follows: “I take the liberty of suggesting 
that the question of oil fuel is one which our Association, 
through its committee on Conservation of Natural Resources, 
should consider fully and in great detail. We engineers who 
are working in the far North are, in a few years, going to 
be confronted with the question of fuel costs * * * .” 
The committee would state that in many lines of industry, 
oil fuel is rapidly displacing coal. The great increase in 
oil-burning mileage of railways is due to the fact of the saving 
in operating expenses. The Great Northern Railway uses 
oil exclusively on 115 miles of the Cascade Division. The 
Canadian Pacific has installed oil burners on its main line 
between Kamloops, B. C., and Field, B. C., a distance of 260 
miles; also on the Arrow and Okanagan branches, an aggre- 
gate length of 79 miles; and on the Esquimalt & Nanaimo, 
between Victoria and Alberni on Vancouver Island, a dis- 
tance of 134 miles. Fifty per cent of the locomotives on the 
division between North Bend and Vancouver have been con- 
verted’ to oil burners, and the remainder are now in course 
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of alteration. The Grand Trunk Pacific contemplates the in- 
stallation of oil-burning engines on the Mountain division as 
soon as its line is completed. The steamships of the Grand 
Trunk Pacific, as well as those of the Canadian Pacific, oper- 
ating on the Pacific Coast, burn oil, and other Pacific Coast 
vessels have been changed from coal burners to oil burners. 
The oil is obtained from the California fields. No fuel oil 
is as yet produced in Canada, but if the Athabaska fields are 
successfully developed, as seems probable, the supply will be 
practically unlimited. 

As a mark of the importance that the subject of Conserva- 
tion is held in Canada and of the interest the railways have 
in the proper care and exploitation of natural resources, it 
may, be stated that some of the railway systems are entering 
into the spirit of it in a keen and business-like manner. One 
of the great transcontinental roads—the Canadian Pacific— 
has created a Department of Natural Resources under the 
immediate direction of a competent engineer and adminis- 
trator. This department controls all the natural resources of 
the company, such as lands, mines and industrial and forestry 
branches, and it is particularly interested in seeing that every 
acre tributary to its lines produces what the soil is specially 
adapted for, and that it will furnish a full complement of such 
products, whether they be agricultural or forest. 

One of the important features of practical forest conserva- 
tion is the development of methods whereby the ‘so-called 
inferior species of timber may be used in the place of more 
valuable species, the supplies of which are becoming rapidly 
reduced, or the prices of which have become so high as to 
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render impracticable their use for many purposes. This 
feature is the lengthening of the life of timbers by preserva- 
tive treatment, thereby decreasing the drain upon. the forests. 
The practice of using preservative treatment for ties in 
Canada is of quite recent origin. 

The committee therefore earnestly recommends to the mem- 
bers of this Association the study and practice of timber 
preservation, both as an economic proposition and as a check 
on the rapid depletion of our forests. 

William McNab (G. T.), chairman; C. T. Fisk (consulting 
engr.), vice-chairman; R. H. Aishton (C. & N. W.), Moses 
Burpee (B. & A.), F. F. Busteed (C. P. R.), A. W. Carpenter 
(N. Y. C. & H. R.), G. A. Mountain (Canadian Ry. Com- 
mission), W. L. Park (I. C.), G. H. Webb (M. C.), and R. C. 
Young (L. S. & I.), Committee. 


Discussion on Conservation of Natural Resources. 


William McNab, chairman of the committee, presented the 
report. 

William McNab: I move that this report be received as in- 
formation and progress. 

Mr. McNab’s motion was put to vote and carried. 


ECONOMICS OF RAILWAY LOCATION 


It is felt, that in order to be of definite value, the work of 
the committee should be performed by men who can give 
up their time to investigations, and with that in view, the 
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chairman has requested that the work of the Committee on 
Economics of Railway Location be performed under the di- 
rection of the present chairman, or of someone who shall be 
selected in his place, by a force of men who can give their 
undivided attention to the work for a space of six months, 
at least. These men will report to the committee as a whole, 
and either revise their work in accordance with the criticism 
of the committee, or secure the approval of the committee, 
if the work is suitable. The chairman has, therefore, asked 
the Board of Direction to furnish authority and funds to 
conduct the work in that manner. 

The work of the committee in the future must necessarily 
involve the analysis of a great many figures, the detailed 
working out of examples, the construction of many drawings, 
profiles, etc., and a great deal of figuring. It is felt that if 
this work was done by men who could devote their entire 
time to it, results of value to the railroad profession at large 
could be accomplished. To do the work in any other way 
must necessarily mean slow progress and, possibly, inaccurate 
conclusions. 

It is therefore recommended that the sum of $400 per month 
for about six months be appropriated to employ I man at 
$200 per month, I man at $125 per month, and 1 man at $75 
‘per month. This force should report directly to the chairman, 
who will submit the results to the committee as a whole for 
their approval, and if approved, to the Association. 

It is our understanding that this matter is now before the 
Board of Direction. 

R. N. Begien (B. & O.), Chairman; F. H. Alfred (P. M.), 
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A. C. Dennis (Contr. Engr.), F. W. Green (L. & A.), L. C. 
Hartley (C. & E. I.), P. M. LaBach (C. R. I. & P.), J. DeN. 
Macomb (A. T. & S. F.), C. W. P. Ramsey (C. P. R.), A. K. 
Shurtleff (C. R. I. & P.), F. W. Smith (Contr. Engr.), H. J. 
Simmons (E. P. & S. W.), John G. Sullivan (C. P. R.), Walter 
Loring Webb (Cons. Engr.), M. A. Zook (Cons. Engr.), Com- 
mittee. 
MINORITY REPORT. 


We do not think this a good time to ask for an appropria- 
tion. Should such be made, however, salaried employes should 
work under the general directions of the committee through 
its chairman; but in no case should they be employed until 
sufficient data is on hand ready for analysis. 

It has been our opinion, and is now, that this year’s work 
should have been a continuation of the investigations of last 
year—an analysis of maintenance expenses to determine the 
proportionate costs of passenger and freight tonnage, and the 
relative damage to track per ton of engine and cars. Also, 
that one member should have been assigned to the study of 
the locomotive superheater so as t_ provide suitable correc- 
tions for tables 2 and 4 on pp. 429 and 431 of the Manual. 

Last year the attempt was made to divide the expense of 
maintenance between passenger and freight tonnage, using a 
multiple (two) for passenger tons. Because this multiple 
was rejected by the Association as not proven does not 
minimize the importance of securing information on the sub- 
ject. As to the necessity for some such apportionment of 
expense, we may quote the United States Supreme Court 
decision in the Minnesota rate case as follows (see RAILWAY 
AGE GAZETTE, June 20, 1913, page 1541): 

“There should be assigned to each business that proportion 
of the total value of the property which will correspond to 
the extent of its employment in that business. It is said that 
this is extremely difficult; in particular, because of the neces- 
sity for making a division between the passenger and freight 
business, and the obvious lack of correspondence between 
ton-miles and passenger-miles. It does not appear, however, 
that these are the only units available for such a division; 
and it would seem that, after assigning to the passenger 
and freight departments respectively, the property exclusively 
used in each, comparable use-units might be; found which 
would afford the basis for a reasonable division with respect 
to property used in common.” 

The question of damage to track of some of the present 
high locomotives is also a very live one. 

We do not, therefore, concur in the report of the chairman 
and other members; and recommend that for the ensuing year 
investigations be continued along the lines indicated in 1913, 
“report to determine the relative expense of maintenance due 
to passenger, freight and engine tonnage;” and that circulars 
“A” and “B,” prepared by the former chairman, be sent out 
for securing the desired information. 

Respectfully submitted, 
C. P. Howagp, 
Consulting Engineer. 
E. C. ScHMIDT, 
University of Illinois. 


Discussion on Economics of Railway Location. 


C. P. Howard, Vice-chairman, read the majority and mi- 
nority report. 

(The report of the committee was accepted as a progress 
report.) 


RECORDS AND ACCOUNTS 


The Board of Direction assigned the following work for 
the current year: 

(1) Make a comprehensive study of the forms in the 
Manual, which were adopted a number of years ago, and 
bring forms up to date. 

(2) Continue the study of the economical management of 
store supplies. 

(3) Recommend feasible and useful sub-divisions of Inter- 
state Commission Classification Account No. 6, with a view to 
securing uniformity of labor costs. 

(4) Study the subject of reports required by National 
and State Railway Commissions. 


REVISION OF MANUAL. 


The following conclusions are submitted for adoption: 
(1) Eliminate the Foreman’s Diary (form M. W. 1101), 


for the reason that the information given on the form shoyld 
be shown on the Time Rolls (forms M. W. 1104, 1105),'‘a 
space in each being provided for the purpose. 

(2) 


Amend heading of form M. W. 701, Bridge Depart- 
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ment Tool Report, to read, “Maintenance of Way Depart- 
ment Tool Report.” 

(3) Form M. W. 2100 “Estimate for Track,” to be made 
uniform with form M. W. 2201, “Estimate for Buildings, 
Bridges, and Water Service,” by revising form M. W. 2100 
accordingly. 

The forms pertaining to accounts might be changed some- 
what, but the committee is of the opinion that no changes 
made at this time would bring about a more general use 
of the blanks by railways, and furthermore, it seems to the 
committee that the rules and regulations of the Interstate 
Commerce Commission and of the American Railway Ac- 
counting Officers’ Association have virtually disposed of the 
subject, and removed it from the province of the American 
Railway Engineering Association. It is therefore recom- 
mended by the committee that no changes be made in the 
forms for keeping accounts at this time so far as they apper- 
tain to the Maintenance of Way department and that the 
future work of the committee be confined to working jointly 
with committees of other associations, with the ultimate 
object of developing a series of forms and reports for the 
maintenance of way accounting system that would conform 
to the rulings and regulations of the Interstate Commerce 
Commission and be generally used by railways. 


Conventional Signs or Symbols. 


In the Specifications for Maps and Profiles, prescribed by 
the Interstate Commerce Commission, to be furnished by 
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railway companies under the Act of Congress providing for 
the physical-valuation of railway properties, the Conventional 
Signs or Symbols of the American Railway Engineering 
Association have been specified to be used as far as they are 
applicable. To make these Conventional Signs or Symbols 
as complete and consistent as possible, the committee care- 
fully revised those now in the Manual and submitted a revi- 
sion of the symbols for approval. 


ECONOMICAL MANAGEMENT OF STORE SUPPLIES. 


The committee, after careful study of the report made last 
year, which was received as information, has no additional 
recommendations to make, and resubmits the conclusions 
presented last year for adoption: 


Conclusions. 


(1) CLASSIFICATION OF MATERIAL.—It is recommended that 
the details of classification should conform to those adopted 
by the Railway Storekeepers’ Association. 

(2) Stock account.—The conclusion reached last year is 
fundamental. The detailed methods of keeping the accounts 
may be varied to fit the individual condition. Stock accounts 
can be kept, (a) by ledger account; (b) by card system; (c) 
by personal inspection and estimation. 

F (3) ORGANIZATION.—The essential elements are as fol- 
ows: 

(a) Location.—The store should be located as closely as 
possible to the point of greatest consumption, so that the 
minimum force will be required, and the delay to material 
between the store and its destination may be reduced to a 
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minimum. Usually this is at a point where equipment is 
maintained. 

(b) Force.—The force required is dependent almost en- 
tirely on the character and volume of material issued and on 
local conditions. As the prompt and efficient handling of 
material and tools has a vital effect on the economical opera- 
tion and maintenance of the railway, the force in the store- 
room should be large enough to bring about this result. 

(c) Position of Organization—The consumption of sup- 
plies being greatest in maintenance of way and equipment, 
the storekeeper should be closely associated with the heads 
of these departments. It is the opinion of the committee 
that this can best be accomplished by having the storekeeper, 
engineer maintenance of way and the master mechanic report 
to the same officer. In a divisional organization this would 
place the division storekeeper under the Superintendent, and 
the general storekeeper under the general manager or vice- 
president in charge of operation. 

(d) Mechanical Equipment.—The cost of unloading, stor- 
ing and loading material depends solely upon the volume of 
business done by each store, and such appliances as will 
reduce this cost to a minimum are recommended. 

SUB-DIVISIONS OF I, C. C. CLASSIFICATION ACCOUNT No. 6. 

In their Classification of Operating Expenses, effective 
July 1, 1907, and supplements thereto, the Interstate Com- 
merce Commission includes primary account No. 6—Roadway 
and Track—in the maintenance of way accounts. This ac- 
count includes about one-third of the total charges for ma- 
terial and labor in the maintenance of way and structures 
accounts, and includes practically all of the labor performed 
by section and extra gangs chargeable to the maintenance of 
way and structures operating expenses; it seems therefore 
desirable to provide sub-divisions of this primary account 
in order to analyze operating expenses and assist in securing 
uniformity of labor costs. 

The Interstate Commerce Commission does not specify the 
number of sub-divisions of this account, provided the account 
is charged with all elements of expense that the classification 
indicates should be charged to it. Accordingly, any sub- 
division made would be purely a company matter. 

The Interstate Commerce Commission does not specify as 
to the number of sub-divisions of this account, provided it is 


charged with all elements of expense that the classification © 


requires. Accordingly, any sub-division made would be 
purely a company matter. We conclude that the sub-division 
is for the use of the officer in charge of the maintenance 
of roadway-and structures, in order that he may determine 
the efficiency of section gangs; analyze expenses, and effect 
economies. 

By reference to the report of the committee, contained in 
Vol. 14, pp. 1015-1017, it will be noted that this account is 
divided into nine sub-divisions, corresponding to the headings 
of the 13 divisions of the Interstate Commerce Commission 
classification. The Interstate Commerce Commission’s 13 
divisions were condensed to nine, and the committee does 
not consider the number can be still further reduced, but 
suggests an additional one, No. “J,” the heading to be “Work- 
Train Service;” i. e., rather than attempt to divide the work- 
train service between nine sub-divisions, it would be prefer- 
able to include it as one sub-division. The total of all sub- 
divisions should agree with the total charged to mainte- 
nance of way and structures account No. 6, including work- 
train service. 

We would then have ten sub-divisions as follows: 

(A) Track maintenance; 

(B) Applying track material; 

(C) Cutting weeds and general cleaning; 
(D) Ditching and bank widening; 

(E) Changing grades and alinement; 
(F) Flood damage; 

(G) Bank protection; 

(H) Filling; 

(I) Other care of roadway and track; 
(J) Work-train service. 

The application of the sub-divisions mentioned above to 
the 18 divisions of the Interstate Commerce Commission 
classification, would be as follows: 


Roadway and Track. 


No. 1. Applying Ballast. Pay of employes engaged in pre- 
paring roadbed for the reception of ballast; also pay of em- 
ployes engaged in applying ballast after it has been prepared 
and unloaded. Th aa 

No. 2. Applying Ties. Pay of employes-engaged in unload- 
ing, distributing and renewing cross-, switch- and bridge-ties, 
head-blocks and railway crossing timbers, respacing ties and 
burning old ties. (Classify “respacing of ties” under “A;") 
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No. 3. Applying Rails. Pay of employes engaged in un- 
loading, distributing, cutting, slotting, drilling and laying 
rails, adzing for new rails, gathering and loading old rails 
and adjusting, expansion and contraction. (Classify “adjust- 
ing, expansion and contraction” under ‘“A.’’) 

No. 4. Applying Other Track Material. Pay of employes 
engaged in applying rail braces, angle bars, rail joints, track 
bolts and spikes, nutlocks, anti-creepers, switches, switch- 
stands, frogs, crossing frogs, tie plates, tie plugs and other 
miscellaneous track material not specified above. 

No. 5. Track Maintenance. Pay of employes engaged in 
aligning, surfacing and gaging tracks, placing and removing 
track shims and tightening bolts and spikes in tracks. When 
a track is taken up, the labor expended therefor should be 
charged to this account, whether another track is laid to 
replace it or not. 

No. 6. Care of Roadbed. Expenses of constructing and 
cleaning tile and open ditches; cost and expenses of placing 
and cleaning sewer pipes for drains (cost of sewer pipes 
laid under tracks should be charged to account “Bridges, 
Trestles and Culverts”); cost of material used and labor 
expended in sloping cuts, blasting rock, widening roadbeds, 
cuts, fills and embankments, filling borrow pits, removing 
slides, dangerous rocks and other similar obstructions; ex- 
penses of operating steam shovels, scrapers and ditchers 
while engaged in such work; also expenses of keeping tracks 
clear and repairing the sub-grade of tracks in cases of freshets 
or washouts and cost of boarding employes so engaged. Cost 
of labor building temporary tracks around slides and wash- 
outs and removing such tracks; cost of replacing rails, ties 
and ballast and repairing other damages caused by washouts 
to tracks proper or to the roadbed; cost of cutting, handling 
and placing sod; also landscape gardening and beautifying 
along roadway (except when chargeable to account “Build- 
ings, Fixtures and Grounds’). 

No. 7. General Cleaning. Pay of employes engaged in 
mowing right-of-way and burning grass and weeds; cost of 
operating weed burners, removing brush,.grass and drift from 
right-of-way, and removing cinders dumped by passing trains, 
plowing fire-guards, removing weeds from the dressing bal- 
last, cutting sod lines, removing dirt from track yards, clean- 
ing streets used as roadways, and loading and handling track 
scrap. . 

No. 8. Patrolling and Watching. Pay of trackwalkers, 
track watchmen, patrolmen, employes while extinguishing 
fires on right-of-way and adjacent property, and watchmen at 
bad spots in tracks, slides and dangerous places. (For pay 
of bridge watchmen, see account, “Bridges, Trestles and Cul- 
verts;” for pay of street-crossing watchmen, see account, 
“Crossing Flagmen and Gatemen,’ and for pay of tunnel 
watchmen, see acount, “Tunnels.” ) 

No. 9. Changing Alinement and Grades. The proportion 
chargeable to operating expenses of cost of material used 
and labor expended in changing the alinement and reducing 
grades. 

No. 10. Bank Protection. Cost of material used and labor 
expended in protecting banks by retaining walls, riprap, pil- 
ing, piers, dikes or other means, and in constructing break- 
waters and revetments and diverting the channels of streams 
to prevent cutting, washing or sliding of embankments. 

No. 11. Filling. Cost of material used and labor expended 
in filling bridges, trestles, culverts and cattle pits. 

No. 12. Other Expenses. Cost of material used and labor 
expended in paving and improving streets used as roadway, 
and oiling roadbed; payments of assessments for street re- 
pairs, sewers, or other public improvements affecting road- 
way adjacent thereto, not chargeable to account “Buildings, 
Fixtures and Grounds’; expenses incident to track inspec- 
tion, premiums in connection therewith, and any other road- 
way or track expenses not provided for elsewhere. 

No. 13. Train Service. Pay of work-train, enginemen, 
trainmen and enginehousemen; cost of fuel, stores and other 
supplies (including cost of lubricating the equipment) for 
work-train locomotives and cars; cost of oil and wicking used 
in lanterns of work-train by enginemen and trainmen, while 
such employes and equipment are engaged in work pertaining 
to roadway and track. 

The numbers on the left are numbers of the Interstate 
Commerce Commission sub-divisions; the letters on the right 
indicate sub-divisions under which the whole or portions of 
the Interstate Commerce Commission sub-divisions are 
classified. 


REPORTS REQUIRED BY FEDERAL AND STATE RAILWAY COMMISSIONS. 

In the study of reports required by Federal and State 
Railway Commissions, the committee received from Canada 
and most of the states, blank forms on which steam railroads 
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are required to report annually to the various: Federal and 
State Commissions. Twenty-nine states and Canada use a 
form similar to that of the Interstate Commerce Commission. 
Ten states use different forms, but a comparison shows that 
they cover the same information called for in the Interstate 
Commerce Commission blanks. Arkansas, Arizona, Delaware, 
Maine, North and South Carolina, Texas, Utah, New Mexico 
failed to reply to the committee’s request for blanks. 

After careful study of the blanks prescribed by Federal 
and State Railway Commissions, the committee reports 
progress and asks an expression of views and interpretation 
of the subject assigned, namely, “Study the subject of reports 
required by national and state railway commissions’—whether 
it implies recommending changes in the forms prescribed by 
Federal and state railway commissions, or merely to make 
information available with reference to reports required by 
public service bodies. 

W. A. Christian (C. G. W.), chairman; M. C. Byers (G. N.), 
vice-chairman; W. S. Danes (Wabash), G. J. Graves (A. T. & 
S. F.},.G. D. Hill (I. C.), Henry Léhn (N.\Y. C. & H. R.), 
J. H. Milburn (B. & O.), O. K. Morgan (C. C. & O.), Frank 
Ringer (M. K. & T.), Guy Scott (P. L. W.), Committee. 


Discussion on Records and Accounts. 


W. A. Christian, the chairman, presented the report. 

(On motion, conclusions 1, 2 and 3 were adopted in order.) 

Mr. Christian: The committee has received from the 
I. C. C. the symbols that they have drawn up for maps and 
profiles and we have embodied these in the proposed changes. 

Mr. Jenkins: In view of the necessity of reproducing a 
great many maps for use by the Government for final records, 
it is essential, I think, to abandon the color scheme as far as 
possible. A great many of these features are such as will 
appear on the ordinary maps, and will have to be repro- 
duced by photographic processes. There will be no con- 
fusion if those symbols are shown in black instead of blue, 
except those for canals and ditches, for which we could 
devise some other symbol. In view of the necessity of hav- 
ing these symbols adopted immediately, I would move that 
the committee take note of all the suggestions and changes 
made at this meeting, and that the committee be empowered 
to amend their recommended symbols as they may see fit, 
and that the amended symbols be considered adopted and 
authorized to be published in the Manual. 

(The motion was carried.) 

Mr. Christian: The subject of “Economical management 
of store supplies” was taken up by the committee last year 
in joint session with the General Storekeeper’s Association 
and the conclusions arrived at were submitted as informa- 
tion to the Association. The committee moves that con- 
clusions 1, 2 and 3 be adopted and published in the Manual. 

L. C. Fritch: It would seem to me that a matter of that 
kind would be better if received as information instead of 
being published in the Manual. It is likely to be subject to 
continual change, and it seems to me it is just as valuable © 
to us if it is a matter of information only. 

The President: The committee states that they will be 
agreeable to that course. 

Mr. Christian then read the matter under “Subdivisions 
of I. C. C. Classification, Account No. 6.” 

Henry Lehn (N. Y. C.): In view of the fact that the Divi- 
sion of Statistics of the I. C. C. are considering a new oper- 
ating expense classification which they propose to issue at 
the first of the year, I move that this matter be referred 
back to the committee for further consideration. 

(The motion was carried.) 

Mr. Christian read the matter headed “Reports required by 
Federal and State Railway Commissions,’ which was ac- 
cepted as a report of progress. 





UNIFORM GENERAL CONTRACT FORMS 


We were instructed to continue the study of the contract 
form and to prepare forms of proposal blanks and for bonds. 
The committee has received only two criticisms of the ‘‘Con- 
tract Form” adopted at the annual meeting in March, 1913, 
although we understand that the form has been put in use 
by a number of companies. One suggestion, received from 
the Mobile & Ohio, the committee felt could be cared for by 
a minor change in the form of printing, and arrangements 
were made with the Secretary for this change when additional 
copies of the contract are printed. The Toledo & Ohio Cen- 
tral suggested a change in clause 15, “Indemnity,” and the 
committee wish to recommend the insertion of the words 
“losses and” in line 1, clause 15, after the word “against,” mak” 
ing this clause read, “The Contractor shall indemnify and 
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save harmless the Company from and against all losses and 
all claims, demands, etc.” 

The committee presents herewith a form for proposals and 
recommends its adoption. 

The committee has been unable to complete the form for 
“Construction Bond,” and would therefore recommend that it 
be instructed to complete this form and furnish a copy to the 
Secretary. We would recommend that the Secretary be in- 
structed to send this form to the senior officer of each road 
represented in the Association with a request that the Legal 
Departments of those roads criticize the form. 

W. G. Atwood, Chairman (Interstate Commerce Commis- 
sion); C. A. Wilson, vice-chairman (Cons. Engr.); C. Frank 





W. G. ATWOOD, 
Chairman Committee on Uniform General Contract Forms. 


Allen (Mass. Inst. of Tech.), John P. Congdon (Cons. Engr.), 
Thos. Earle (Penn. Steel Co.), J. C. Irwin (B. & A.), R. G. 
Kenly (M. & St. L.), E. H. Lee (C. & W.I1.), C. A. Paquette, 
(C. C. C. & St. L.), H. C. Phillips (A. T. & S. F.), J. H. Roach 
(L. S. & M. S.), H. A. Woods (G. T. P.), Committee. 


FORM OF PROPOSAL. 


EE, CE Ey eee ES get eg 5 aC the 
undersigned propose to furnish all the materials, superintend- 
ence, labor, equipment and transportation, except as other- 
wise specified, and to execute, construct and finish in an 
expeditious, substantial and workmanlike manner, to the sat- 
isfaction and acceptance of the Chief Engineer 


eeoeeeeeeeeseseeeeeeeeeeeSeeEeSeSereeEeeFeeeseeeeeeeereeeeseeeces 


SCHOPSCSHCSSEHSSHS SES ESHSHSHSSSOSRSEHOHHSSESESEOSES SESE SES ESESEOSEEOSEOESESE®E 


and agree to commence the work within.......... days after 
receipt of the notice of award of the contract, and to com- 
eee meee  “SUMEMUR. . . . 0.00 poco seme cene.eee days thereafter, 


in accordance with the terms, conditions, requirements and 
specifications covered by the request for prosposals made 
De etl UEGEEL ENS Soe Seep eee heh cwtekus se eace ke kee dated .. 


eee eee eee eee eee EH ETH EEE EEE EEE EHO HEHEHE HEHEHE HOHE HEHEHE HOHE EE EES 
ee eeeeeseeeeeeeeeese eS SeeeeEeEeeseseeeeeeeesresereeeseseeresesere 


ee ee ee ee 2 ary 


Discussion on Uniform General Contract Forms. 


C. A. Wilson, Vice-Chairman, presented the report. 

Mr. Storey: I do not believe we will get any satisfactory 
construction bond, if this matter is referred to each rail- 
road, by the end of next year. I feel that each road has to 
take care of its own bond and the legal department will 
furnish such bond as may be necessary. I do not think there 
is anything further in the work of this committee which 
pertains to this Association. 

The committee was excused with the thanks of the Asso- 
ciation. 





BALLAST 


The following subjects were assigned for investigation: 

(1) Further investigation of proper depth of ballast of 
various kinds to insure uniform distribution of loads on road- 
way, conferring with the committee on Roadway. 
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(2) Revise ballast sections, with particular reference to 
the use of a sub- and top-ballast. 

(3) Investigate methods of cleaning stone ballast and 
obtain cost of same by various methods. 

BALLAST SECTIONS, WITH PARTICULAR REFERENCE TO THE USE OF 
SUB- AND TOP-BALLAST. 

Your committee considered plans of ballast sections of 
various railroads and results of tests reported to the Associa- 
tion by the committee on Ballast. 

There was much discussion in the committee meeting in 
regard to the various dimensions of the proposed ballast sec- 
tions, and the committee finally came to fairly definite con- 
clusions as follows: 

(a) In Class A stone ballast section, the top-ballast shall 
consist of broken stone, and, where economical, thcre shall 
be a sub-ballast of fine material, such as cinders, gravel, or 
granulated slag. 

(b) The depth of ballast shall be 24 in., and on curves the 
depth of 24 in. shall be maintained under the low rail. 

(c) Where top- and sub-ballast is used, the thickness of 
the top or coarser ballast shall be 12 in. and the thickness 
of the sub-ballast, or finer material, shall be 12 in. 

(d) The slope of the ballast on the side shall be 2 to 1, 
and the upper corner shall be rounded off with a 4-ft. radius, 

(e) The top of the ballast shall slope with a grade of %-in. 
to 1 ft., from a point in the center of the track at the top 
of the tie to the intersection with the 4-ft. radius above-men- 
tioned, to avoid interference with track circuits. 

(f) In a general way the proposed plan of the Baltimore 
& Ohio should be followed. 

(g) The top of the sub-grade shall not be level, but shall 
be raised in the center to provide drainage. 

Appendix C—proposed Class A ballast section—is in a gen- 
eral way the same as the proposed ballast sections of the 
Baltimore & Ohio Railroad. 

The committee offered to the Association for favorable con- 
sideration the proposed ballast section shown in Appendix C 
with 24 in. of ballast under the tie, using a top-ballast of 
broken stone and a sub-ballast of finer material, such as 
gravel. The committee called particular attention to the fact 
that the sub-grade is wider from the center line to the outer 
edge on the outside, of curves than it is on the inside, which 
appears to be the most economical method of providing for 
the slope of 24 in. of ballast. 

The committee recommends that these ballast sections be 
put in service for short stretches on some railroad during 
the early part of 1914, and full report of process of applying 
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and results of maintenance of same be made to the Asso- 
ciation with final conclusions, if possible, in the 1915 report. 
METHODS OF CLEANING STONE BALLAST AND COST OF SAME BY 


VARIOUS METHODS. 


The Pennsylvania Railroad has made tests on two divisions 
the past year, under the following instructions: 

“Select two stretches of double track one-half mile in length, 
one on the Pittsburgh and one on the Eastern division, which 
are ballasted with stone to the full section, but in which the 
ballast is choked with cinders or mud, and which requires 
cleaning. 
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“Clean the ballast in these stretches of track in the usual 
manner by shaking the ballast on forks, throwing the clean 
ballast retained on the forks back into the track and the 
small particles of ballast and dirt which pass between the 
tines of the forks into piles, being careful to see that none 
of it is lost. While this is being done, be careful to see 
that the track is not raised during the cleaning operation. 
The space between the ties should be cleaned to the base of 
the ties and the shoulders outside of the ties, and the space 
between tracks to 12 in. below the base of the ties. 

“After this work shall have been completed, fill in the track 
to the full section, making note of the number of cubic yards 
of new ballast required. From the length of track cleaned 
and the number of cubic yards of new ballast required to 
fill in the track to full section after cleaning the old ballast, 
calculate the number of cubic yards lost per mile of double 
track by cleaning. 

“Then pass the dirt which passes between the tines of the 
forks over a screen having a %-in. mesh and measure the 
number of cubic yards of small particles of stone reclaimed. 
From this calculate the number of cubic yards of ballast lost 
per mile as a result of the existing imperfect method of 
cleaning.” + 

Letter reports were made, showing the results of these 
tests: 

“We have had a test made to determine the amount of 
ballast lost in cleaning one mile of double track. This test 
was made on one-half mile of double track located between 
milepost 144-3300 and milepost 145-660, near Shreve, Ohio, 
Eastern division. 

“This work was done in the usual manner, with ballast 
forks, and the dirt was thrown onto piles. The space between 
the ties was cleaned to the bottom of the ties, and the shoul- 
ders outside the track and the space between the tracks to a 
depth of 12 in. below the base of the ties. The dirt was 
screened over a %-in. mesh screen. The stone reclaimed 
by cleaning was 10 cu. yds. The track was then filled to its 
full ballast section with new ballast. This required 285 cu. 
yds. of new ballast. ; 

“The cost of labor for cleaning this one-half mile of double 
track was $537.30. The cost of screening 10 cu. yds. of stone 
out of the dirt was $159.10. No lift was made in the tracks. 
From the above, we calculate the cost of cleaning the ballast 
on one mile of double track to be $1,074.60, the cost of screen- 
ing the stone out of the dirt to be $318.20, and the number of 
cubic yards lost in screening to be 570. . .. . 

“We have completed the experiment outlined in the instruc- 
tions by cleaning the stone ballast in one-half mile of double 
track on a stretch beginning at the east end of No. 5 tunnel 
and extending eastwardly for one-half mile, where the ballast 
was choked with cinders and mud, with the following results 
for one-half mile of double track: 

New ballast required after cleaning 


(Pd A Fos a9. 0 3189.4 959 js wired 163 cu. yds. 
Ballast lost per one-half mile of double 
track by ClOANING. « ....<.06:6 cccwses 75 cu. yds. 


“From the figures shown above we calculate that there 
would be 326 cu. yds. of ballast lost per mile of double track 
by ordinary cleaning and that by using a %-in. mesh screen 
150 cu. yds. per mile could be saved. However, this seems to 
be a very expensive way of cleaning ballast. 

“It might be of interest to know what this work cost, which 
is as follows: 

Cleaning ballast out of track and forking 
10) Daek- Ibo (PAOK so. 6 ceased cess $1,062.00 


ScTrecnine VAUASt:. 6s sess cccee ees cweee 105.00 
TSO VOU TBD ooo 5 oad 6s etepsrenien des nie es 64.00 
Loading the screenings which did not 

pass through %-in. mesh............ 28.00 
UnloadiRe SCreenings: ..... ccc ci ceccces 32.00 
Unloading stone ballast to fill in......... 11.00 


NEAT ies. Week oie ae weeps mess $1,302.00 

“From this it will be noted that to reclaim 75 cu. yds. of 
stone on one-half mile of double track we expended $165. 

“It would not have been necessary to have expended the 
$28 to load the screenings and the $32 to unload them, had 
we not been required to take accurate measurements to deter- 
mine the amount of ballast saved by screening, therefore the 
cost of screening ballast was $105 to reclaim 75 cu. yds.” 

In addition to this test the following information was 
obtained in response to circular letter sent to railroads using 
stone ballast: 

W. J. Backes, Engineer Maintenance of Way, New York, 
New Haven & Hartford Railroad: “Relative to cleaning bal- 
last, we have cleaned some ballast on our New York and 
Shore Line Division. The work is done as follows: 
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“When renewing ties, a shovel is used to remove the bal- 
last from track, in preparation to taking out the old ties. 
After the new ties are installed, stone is forked back into 
the track, the dirt being left in the middle gages. The dirt 
is then picked up by work train in the cuts and generally 
on the fills, and is cast or carried out in boxes and used for 
widening out embankments. 

“We have no ballast cleaning organization, nor have we 
made any comparative tests of various methods. We find 
that it costs about $2,500 per mile of four tracks to do this 
work where the tracks have not been previously cleaned by 
sectionmen, and the dirt left in the middle gages.” 

The following table shows a comparison of cost of clean- 
-ing ballast on several roads and by different methods. It 
will be seen that the costs vary widely, due to the various 
methods employed and the various depths to which ballast 
was cleaned. 

Tests on the Baltimore & Ohio have shown that ballast 
can be cleaned by use of screens for just one-half the cost 
of doing the work with forks, and that the results are more 
uniform and altogether more satisfactory: 


Cost Per Mile, 
Double Track. 


$1,074.60 


Method of 

Railroad, Cleaning. Remarks. 
Space between ties 
(Screened cleaned to bottom of 
dirt.) ties. The shoulders 
outside the track and 
space between tracks 
to a depth of 12 in. 
below base of ties. 
Ten yds. of stone re- 
claimed by screening 
from dirt obtained by 
forking cne-half mile 
double track at cost 

of $159. 


Pernsylvania.... Forks. $2,252.00 Section cleaned same 
(Pittsburg Div.) (Screened as above. Seventy- 
dirt.) five yds of stone re- 
claimed by screening 
from dirt obtained 
by forking one-half 
mile of double track 
at cost of $165. 


Pennsylvania.... Forks. 


(Eastern Div.) 


2,500.00 
(Four tracks.) 


$1,484.00-$2,534.40 Estimated that from 

$3,115.20 150 to 300 yds. of bal- 
last is lost per mile 
of track when cleaned 
at intervals of three 
years. 


N.Y. N.H. & H. Forks. 


OR. RS OfN. Ts... Forks: 


(Four tracks.) 


$491.04 
(Single track.) 
Under and be- 
tween ties to 
a depth of 6 in. 


$813.12 
(Single track.) 
In space between 
ties, track 12 

ft. centers. 


Material removed con- 
sists largely of dirt; 
averages about 30 
per cent. 


N. Y.C. & H. R.. Forks. 


On four-track — terri- 
tory. Waste divided 
as follows: 16 per 
cent. stone could not 
pass through 1-in. 
mesh; 24 per cent. 
stone passed through 
1-in. mesh, but was 
retained on ¥%-in. 
mesh; 60 per cent. 
dirt passed through 
¥%-in. mesh. 

$622.00 Cleaning and dressing. 
Cleaned to 12 in. be- 
low bottom of tie at 
berm. Cleaned _ to 
bottom of tie be- 
tween ties. Cleaned 
to 6 in. below bot- 
tom of tie in center 
ditch. 


Cleaning only. 
depth. 


Cleaning center ditch 
and berm only. 


Screens. 


$576.00 Same 


$262.00 


$363.00 Cleaning 6 in. below 


tie in center ditch 
and to bottom of tie 
between ties on each 
adjacent track. 


- 


$145.00 Cleaning ditch only. 


It has been found on the Baltimore & Ohio that by cleaning 
by screens to a depth of 12 in. below the ties on the berm, 
6 in. below the ties in the center ditch, and to the bottom of 
the ties between ties, that there is a loss of 12.5 per cent. of 
the stone actually screened, or 5.1 per cent. of all stone in 
the track. 
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CONCLUSIONS. 


(1) The committee recommends the following changes and 
additions to the Manual: 

(a) Under “Cleaning Foul Ballast,” change “Clean with 
ballast forks,” to read, “Clean with ballast forks or screens.” 

(b) Change “Clean center ditch of double track to sub- 
grade,” to read, “Clean space between tracks to depth of 
6 in. or more below the bottom of ties.” 

(c) Add, “Clean the berm to bottom of ballast, preferably 
not less than 12 in.” 

(d) Add, “Clean cross-ditches between ties approximately 
every rail length, or 33 ft. Cross ditches should not be under 
rail joints.” . 

(e) Add, “Tests fully described in the report of committee 
on Ballast for 1914 indicate stone ballast can be cleaned 
by use of screens for approximately one-half cost of cleaning 
stone ballast with forks. 


PROPER DFPTH OF BALLAST OF VARIOUS KINDS TO INSURE UNIFORM 
DISTRIBUTION OF LOADS ON THE ROADWAY. 


On April 15, 1918, this question was taken up by the com- 
mittee on Ballast with President Wendt, with a view of 
financing the test recommended, by the committee on Ballast 
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in the annual report of 1913, and the following schemes were 
proposed: 

(a) W. M. Dawley, chairman of the Roadway Committee, 
proposed to combine this test with the Roadway Committee’s 
test “to determine the stresses in track,” which is to be 
financed by the United States Steel Corporation and others. 

(b) President Wendt endeavored to obtain financial assist- 
ance from the American Society Civil Engineers. 

However, the efforts to make the test recommended py the 
committee on Ballast above-mentioned, failed and to date 
no method has been arranged: for by which this test can be 
financed. 

For ‘ready reference, the following is a copy of test recom- 
mended in 1913, and an estimate of cost. This estimate is 
probably high, and was intentionally made so. It is believed 
that by careful handling the test can be made for much less 
money than the following estimate, as any railroad which is 
purchasing stone ballast could easily afford to disregard the 
item of $400 for stone ballast: 

“(1) Select a stretch of track on clay roadbed, under 
heavy traffic; where trouble has been experienced with clay 
working up betwen the ties. 

“(2) Exeavate the roadbed to a uniform depth of 30 in. 


below the bottom of the ties, for a space of two rail-lengths; 
prepare the adjacent rail-lengths in the same manner, decreas- 
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ing the depth 3 in. under each successive two rails, until 
the bed is 12 in. below the bottom of the tie (14 rail-lengths). 

“(3) Place on this bed a thin layer of fibrous material, 
such as hay, to make a well-defined separation between the 
roadbed and ballast. 

“(4) Place stone ballast on the bed to the above-mentioned 
depths, tamp well, and put the track in good line and surface. 

“(5) Make note of tie-spacing, width of ties, keep accurate 
levels, and record of amount of time spent on surfacing 
various parts of track, also keep record of axleloads and 
amount of traffic. Take photographs at regular intervals to 
show deformation of roadbed. 

“(6) Make similar tests for gravel and for ballast sec- 
tion, having a sub-ballast of gravel equal to one-half the total 
depth and a top ballast of stone equal to one-half the total 
depth of ballast. 

“(7) The estimated cost of this test is as follows: 

(a) Cost of material (stone), 500 yds. at 
BT is oc ants we eam ee wales $ 400 

(b) Labor, preparing track and widening 
bank, where necessary, at $30 per . 


wall (44 raiis-per test) .....0.506.%. 420 
(c) Labor, inspecting, six inspections at $2 
ae) | EA RCs pee ees ee ee 170 


(d) Line and surface to be paid for by 
railway owning track, at regular 
maintenance charge .............. 





Total for one test....... kuz. sees $ 990 
Three tests 

In view of the dearth of authoritative information on this 
subject and the fact that all experiments to date have been 
made under artificial conditions, your committee feels if 
further reliable information is to be procured that a further 
test must be made. 

H. E. Hale (M. P.), chairman; J. M. Meade (A. T. & S. F.), 
vice-chairman; L. W. Baldwin (I. C.), D. P. Beach (P. L. W.), 
W. J. Bergen (N. Y. C. & St. L.), A. F. Blaess (I. C.), T. C. 
Burpee (Intercolonial), O. H. Crittenden (I. & G. N.), F. T. 
Darrow (C. B. & Q.), J. M. Egan (I. C.), T. W. Fatherson 
(Cc. R. I. & P.), H. L. Gordon (B. & O.), G. H. Harris (A. T. 
& S. F.), C. C. Hill (M. C.), S. A. Jordan (B. & O.), William 
McNab (G. T.), A. S. More, J. V. Neubert (N. Y. C. & H. R.), 
S. B. Rice (R. F. & P.), E. V. Smith (B. & O.), F. J. Stimson 
(G. R. & 1.), S. N. Williams (Cornell College), Committee. 


Discussion on Ballast. 


H. E. Hale, chairman, presented the report. 

W. L. Morse (Jacksonville Terminal): I think there are 
very few roads in the country that can possibly have class 
A tracks if class A tracks require a ballast of this section. 
We do pretty well if we can get 10 or 12 in. While this 
may be ideal, I think the committee report should be 
based on what the majority of the roads of the country 
can possibly use. I doubt if there is a road that has 50 
miles of track that has as much ballast in it as standard 
as the committee has recommended. I think the committee 
should recommend something that is practicable. 

Mr. Hale: The committee felt that there are many 
places where 12 in. is not enough. It is not supposed that 
every railroad in the United States will put 24 in. under 
the ties, but we do know some roads that are doing it. 
On page 963 is shown a photograph of what is being done 
on the Pennsylvania. The report also shows what is being 
done on the. B. & O. The tendency is to go to a ballast 
section of over 12 in. The committee submits this as its 
idea of what would be first class. 

L. C. Fritch: I think the committee is working along 
right lines. We all know, with the dense traffic to-day, with 
the heavy wheel loads, we do not have sufficient ballast 
under the ties to maintain the track. The committee 
should be slow, however, in making recommendations in 
this matter until exhaustive tests have been made, which 
the special committee on track stresses will undertake. 
There have been some valuable tests made on the Penn- 
sylvania which demonstrated with certain densities of 
traffic and wheel loads at least 24 in. of ballast is neces- 
sary to maintain the track. 

F. L. Stuart (B. & O.): We have on our road one point 
where we are preparing our cuts and fills for 2 ft. of 
ballast under the track. When we first lay our rails we 
will probably put in 18 in. of ballast, and then leave the 
other 6 in. for the track force to raise in the course of 
their work. We do not suggest that section for all the 
roads in the country. However, the foundation of all 
good track is ballast, and the more ballast you get under 
the ties, the better returns you will get, if you keep 
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within certain- limits. 
to some railroads in the country to recommend 2 ft. of 


I think, however, it is an injustice 


ballast. for class: A tracks. Twelve in. of ballast will make 
a satisfactory track for class A operation, and 24 in. is 
only required for exceptional conditions. 

J. B. Berry (C., R. I. & P.): Your new committee on 
track stresses is to be given $10,000 by some of the steel 
companies, and they expect to get $2,000 from the Ameri- 
can Society of Civil Engineers. The committee held a 
meeting yesterday and will organize for work in the near 
future. Among the things the committee will follow up 
is the question of the amount of ballast under the tie. 
I think this committee on’ ballast can safely wait until 
they hear from this new committee before they ask for 
any appropriation, as it is the intention of the Committee 
on Track Stresses to investigate the matter very thor- 
oughly, and they hope to report to the Association next 
year, 


YESTERDAY’S REGISTRATION—AMERICAN 
RAILWAY ENGINEERING ASSOCIATION 


Allen, Andrews, Consulting Engr., Chicago, IIl. 

Baldwin, A. S., Director, Chief Engr., I. C. R. R., Chicago, II. 

Boughner, A, G., Asst. Engr., B. & O. R. R., Baltimore, Md. 

Carter, E. M., Supr. B. and B., T. C. R. R., Nashville, Tenn. 

Emerson, Raffe, Con. Engr., New York, N. Y. 

Breckinridge, W. L., Engr. M. of W., C., B. & Q. R. R., Chicago, 
Til. 

Gibson, H. R., Div. Engr., B. & O. S. W. R. R., Flora, Ill. 

Gifford, Geo. E., Secretary, Bridge Builders’ Society, New 
York, N. Y. 

Hanna, John V., Chief Engr., K. C. Ter. Ry., Kansas City, Mo. 

Haskell, F. H., Asst. Engr., C. M. & St. P. Ry., Delmar Junc- 
tion, Iowa. 

Laas, Edward, Broadlands Hotel, Kansas City, Mo. 





McCormick, R. L., Asso. Prof. C. E., Rose Poly Inst., Terre 
Haute, Ind. 

MacPherson, Duncan, Asst. to Chairman, Nat. Trans. Ry., 
Ottawa, Ont. 


Nye, C. M., Prin. Asst. Engr., G. N. Ry., St. Paul, Minn. 

Paquette, C. A., Ch. Engr. M. W., C. C. C. & St. L. Ry., Cin- 
cinnati, Ohio. 

Pelley, John, Supt., I. C. R. R., Fulton, Ky. 

Pfeifer, H. J.. E. M. W., Ter. R. R. Assn., St. Louis, Mo. 

Purdy, W. F., Chief Engr., Wabash Pitts. Ter. Ry., Pittsburgh, 
Pa. 

Ritter,, Adam, Arch., Q. & C. Route, Cincinnati, O. 

Ritter; Louis E., Consulting Engr., Chicago, IIl. 

Robinson, E. F., Bridge Engr., Santa Fe Ry. System, Chcago, 
Til. 

Rossiter, L. P., Des Moines, Iowa. 

Sarvey, A. L., Val. Engr., M. C. R. R., Detroit, Mich. 

Scott, W. B. (Director), Prest. Sou. Pac. Lines, Texas and La., 
Houston, Tex. 

Taylor, R. T., Roadmaster, Northern Pacific Railway, Dil- 
worth, Minn. 

Watson, P. J., Jr., Asst. Engr., C. & A. Ry., Bloomington, III. 

Weaver, H. A., Div. Engr., N. Y. H. & H. R. R., Boston, 
Mass. 

Wherry, B. T., Asst. Engr., N. P. Ry., St. Paul, Minn. 

Williams, K. G., Engr. in Chg., Rock Isl.._Memphis Term. Ry., 
Memphis, Tenn. 

GUESTS. 


Alexander, V. M., Asst. to Prest., C. & A. R. R., Chicago, II. 

Bloecher, Theo., Jr., Material Engr., B. & O. R. R., Bailti- 
more, Md. 

Bost, R. G., Res. Engr., T. & N. O. Ry., North Bay, Ont. 

Boughton, N. J., Asst. to Engr. Tests, Topeka, Kas. 

Bryan, Hardy, Engr., Tenn. R. R. Comm., Nashville, Tenn. 

Cheatham, S., Roadmaster, M. & O. R. R., Murphysboro, Il. 

Correll, E. J., Hicksville, O. 

Daley, F. J., Chief Pay Roll Insp., J. C. R. R., Homewood, Il. 

Dickens, E. S., Secty. to Prest. Notre Dame University, Notre 
Dame, Ind. 

Drayer, E. E., Asst. Engr. Valuation Dept., N. Y. ©. @8t. Eb. 
Ry., Cleveland, Ohio. 

Dutton, Henry P., U. of Mich., Ann Arbor, Mich. 

Emmons, 8. E., Asst. to Ener., Cc. S. B. & N. I. Ry., South 
Bend, Ind. 

Fisher, Frank X., Transitman, C. & W. I. R. R., Chicago, Il. 

Fritch, E; H., Jr., Notre Dame, Ind. 

Fritch, Leuis Cc; Notre Dame, Ind. 

Hanly, F. F., Asst. Engr., B. & O. R. R., Baltimore, Md. 

Haydock, C. L., Ast. Engr., Mo. Pac. Ry., St. Louis, Mo. 

Huang, A. Y., University of Michigan, Ann Arbor, Mich. 
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Konns, C. W., Gen’l Mer., A. T..& S: F. Ry., Topeka; Kan. 

Leach, Frank: J., University of Michigan, Ann Arbor, Mich. 

Long, Jno. C., Levelman, C. & W. I. R. R., Chicago, Ill. 

Marshall, H. L., Genl. Ballast Inspector, Martinsburg, W. Va. 

McAlpine, A. R., Chicago, II]. 

McConnell E., Transitman, A. T. & L. Ry., Marceline, Mo. 

McNay, C., Mo. Pac. R. R., St. Louis, Mo. 

Miles, H. A., U. of Mich., Ann Arbor, Mich. 

Moore, Jno. E., Caracas, Venezuela. 

Neale, Milton M., Dunora Sou. R. R., Dunora, Pa. 

Northam, M. P., Asst. Div. Engr., B. & O. R. R., St. George, S. 
15. Ne. Ne 

Ong, J. R., Div. Engr. Electric Ry. Dept., R. R. Comm. of Wis- 
consin, Madison, Wis. 

Schlinkert, F. H., Supt. Scales, Mo. Pac. Ry., St. Louis, Mo. 

Schlinkert, Walter, Asst. Supt. Scales, Ill. Cent. R. R:, Cen- 
tralia, II]. 

Snesserolt, J. L., Asst. Engr., B. & O. R. R., Wheeling, W. Va. 

Spenseller, I. S., Genl. Supervisor, B. & O. R. R., Cumberland, 
Md. 

Terrell, G. A., U. of Mich., Ann Arbor, Mich. 

Thompson, W. G., Detroit, Mich. 

Weidel, Jos., Asst. Engr., P. & N. T. Ry., Lubbock, Tex. 

Young, Wm., Genl. R. M., T. & N. O. Ry., North Bay, Ont. 





AN ELECTRIC HAND LANTERN 


An electric hand lantern is being manufactured by the 
American Minute Photo Company, 2216 Ogden Ave., Chicago, 
which has the advantages over an oil lantern that it is always 
ready; it requires no attention and can be used with safety 
in places where an oil lantern would -be dangerous. The 








Electric Hand Lantern. 


frame is made the same in appearance as a_ high-grade 
trainman’s lantern, being of solid brass, nickel-plated. ._The 
electric power is furnished by a three-cell dry battery 
carried in the base of the lantern connected to a 3% volt 
1% candle power incandescent lamp. The battery is sold 
under a guarantee to give thirteen hours’ continuous 
service or 28 hours intermittently. New batteries can 
be secured at any electrical supply store for 40 cents, 
and new burners cost 30 cents. The globes are standard 
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size, which retail for 10 cents. The control is effected 
by the bail. When it is in the vertical position, as in 
carrying, the light is on. When it is dropped on one side 
the light is off; when dropped on the other side the 
light remains on. The lantern complete weighs 2% lbs. 





WINSLOW STRENGTH COMPUTING SLIDE RULE 


A new direct-reading slide rule for solving beam prob- 
lems mechanically has just been 
placed on the market by Henry W. 
Tomlinson, Chicago. It is adapted to 
calculate the strength of beams of 
any material, any size, span, spacing 
or load, and also takes into account 
the method of loading and the factor 
of safety. It can be used for wooden 
beams in sizes from 2 in. by 2 in. up 
to 24 in. by 30 in., of any kind of tim- 
ber, either full size or dressed size. 
This feature adds greatly to the value 
of the instrument, both in accuracy 
and as a time saver. 

In steel work it can be used for 4 
in. plates or 1% in. angles up to 30 in. 
200-lb. I-beams, including bars, angles, 
channels, I-beams and H-beams, By using 
‘the section modulus scale the strength 
of any section may be calculated. 
Spans varying from 3 ft. to 40 ft. can 
be used, and 60 different methods of 
loading are provided in the direct 
reading on the rule. 

The instrument is made of a special grade of German 
silver, 3% in. wide, 10% in. long and ; in. thick, weigh- 
ing 10 ounces. The rule is already used in a number of 
building departments, and by structural engineers, bridge 
companies and railways. - 


_—_—_——_ 
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Winslow Strength 
Computing Slide 
Rule. 


THE MAXEY STEEL TIE 
Twelve steel ties of a new design, manufactured by the 
United States Steel Railway Tie Company, Pittsburgh, Pa., 
have been in service in the track of the Pittsburgh & Lake 








A Pile of Maxey Steel Ties Showing Method of Clamping 
on the Rails. 


Erie at Glassport, Pa., since October 10, 1912. They are on 
an easy curve—about 1 deg. 30 min.—which carries a heavy 
majn-line traffic. They are reported to have given good 
service up to date. 

The tie is a steel casting, the main member being of an 
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inverted “T’’ shape, with flanges on each side under the 
rails, the rail seats carried on these flanges giving them 
approximately an I-beam cross section. The tie is 6 ft, 
long and about 5 in. high, the bottom flange is 8 to 10 in, 
wide and the web % in. thick. The rail seat is 20 to 24 
in. long, and the total weight of the tie is 200 to 225 Ibs., 
depending on the length of this seat. 

The rail is fastened to the tie by a ciamp on the inner 
edge of the rail seat, the outer edge of the rail being held 
in a_slot in the edge of the seat. The clamp is secured 
by two lugs, which are inserted in tapered slots, which are 
wedged on the lugs by striking the clamp with a hammer, 
The clamps are all duplicates, allowing them to be used 
on either rail. 

A special joint is designed for use with this tie, con- 
sisting of a straight bar or fish plate on the inside of the 
rail and an angle bar on the outside of the rail, the lat- 
ter having a notch cut in its lower edge, into which the 
rail seat of the tie can fit in order to make the joint serve 
as an anti-creeper. The shape of the clamp used to attach 
the rail to the tie on the inside is such that it will hold 
the bolt at a joint firmly in place. 





THE HERCULES STEEL BUMPING POST 


The Michigan Central has just installed 25 Hercules steel 
bumping posts in its coach yard at the new passenger ter- 
minal in Detroit, Mich. These posts have also been in- 
stalled recently at the new station of the Atlantic Coast 
Line in Wilmington, N. C., and the new station of the 
Seaboard Air Line at Tampa, Fla. 

These posts are made of boiler plate steel and malleable 
iron, enclosing six heavy steel springs in the head to form 

















Hercules Bumping Posts in Michigan Central Coach Yard 
at Detroit. 


a cushion for the blow. In the Michigan Central installa- 
tion concrete blocks are used against the back brace, and 
a tunnel is provided under the row of posts, so that the 
anchor rod can be easily renewed if necessary. These 
posts are manufactured by the Railway & Traction Supply 
Company, Chicago. 





Over seventy-seven officers and other employes of the 
Grand Trunk have been in attendance at the convention 
one or more days during the past week, this road ranking 
second only to the Baltimore & Ohio in point of attendance. 
Included in this number were two parties engaged on 
valuation work, who were relieved of their duties for a 
few days to enable them to come to Chicago at this time. 





